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(54) Microcapsule and method ol making the same 



(57) A microcapsule ol the present invention is char- 
acterized in that it encapsulate oil droplets having aver- 
age particle size of 0.01 to 3 urn and its capsulating 
agent is a hydrophilic polymer gelling agent. The main 
component of the capsulating agent is preferably a 
hydrophilic polymer gelling agent which hardens by 
healing and cooling, and. in particular, agar or carra- 
geenan. In the making metnod ot tne present invention, 
a microcapsule can be made efficiently due to no loss in 
the inner oil phase, and its particle si?e can easily be 
controlled. The microcapsule is. excellent in shearing- 



resistance, store stability. Also, if the fracture strength of 
the microcaosule is within a specific range, a microcap- 
sule which releasing characteristic ot encaDSulated oil 
droplets wnen applied is immediately-: gradually- or 
non-releasing can be obtained. Further, wnen such a 
hydrophilic microcapsule is coated, tne contraction in 
air, dispersibility to various medium, and elusion of 
encapsulated components in medium can be also 
improved 
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Description 

RELATED APPRICATIONS 

£ [0001] This application claims the priority of Japanese Patent Application No. 1 1-21 2373 tiled on July 27. 1999, and 
Japanese Patent Application Nos. 2000-89742. 2000-89743. 2000-89744 and 2000-89745 tiled on March 28, 2000 : 
which are incorporated herein by reference. 

FIELD OF THE INVENTION 1 

10 

[0002] This invention is related to a microcapsule and : in particular, to improvement in stability, leel ot use, releasing 
cnaracteristics ot the encapsulated oil droplets and dispersibility ot the microcapsule. 

BACKGOUND OF THE INVENTION 

[0003] Microcapsules having oil droplets encapsulated within a caosule have been studied in such fields as foods, 
medicines, cosmetics, and the like. For example, there have oeen attempts to improve the stability ot a drug in a product 
by compounding a microcapsule having the drug encapsulated therein. 

[0004] Known as a metnod of making a microcapsule is one comprising the steps of: preparing an O/W emulsion 
?o trom an oil phase to become an encapsulated oil droplet ano a water chase containing a capsulating agent shaping this 
emulsion into a fine particle; and forming a capsule. Its examples incluoe: a method in which the OAA/ emulsion is fur- 
ther dispersed and emufsiiied into an outer oil phase so as to form an OAA//0 emulsion, and its water phase is hardened 
so as to form a capsule: a spray-cooling method in which the OAA/ emulsion is hardened while being sprayed in air a 
dripping method in which the O/W emulsion is dripped trom a nozzle so as to be hardened in a gas or liquid; and the 
2t like. 

[0005] In conventional emulsifying methods, however it is difficult for the OAA/ emulsion to have an emulsified par- 
ticle size o1 l jam or less. Even if an O/W emulsion having an emulsified particle size ot l u.m or less can be made, the 
stability o1 such emulsion is insuflicient, whereby oil droDiets tend lo fuse together, thus increasing tne size of oil drop- 
lets encapsulated within the mircocapsule. In such a case, thete nas been a problem that the microcapsule diameter is 

30 required 1o increase in order to enhance the capsulating efficiency ot encapsulated oil droplets. 

[0006] In the method via an OA/WO emulsion in particular, tne O/W emulsion is further dispersed and emulsified into 
the outer oil phase, whereby not only the fusion between the encapsulated oil droplets but also tne unification between 
the encapsulated oil droplets and the outer oil phase is likely to occur. Therefore, it has been problematic in that tem- 
perature and stirring speed are restricted upon the O/W/O) emuisiiication. the particle, size of microcapsule is very hard 

st to control, and the stability of resulting microcapsule is not sufficient. Also, it has been desired to suppress less in the 
inner oil phase at the time of making, 

[0007] Further, the stability of microcapsule when compounoed witn other base materials, its feel of use on skin, 
and releasing characteristics ot encapsulated oil droplets are important. For example, a microcapsule is likely to be 
destroyed when added in a making step o1 products such as milky lotion and cream, which are obtained as being stirred 
<o at a high speed in a viscous medium. It has conventionally been very difficult to obtain a microcapsule which would not 
be destroyed in tne step ot making such products. Also, as for releasing characteristics ot encapsulated oil droplets 
when applied as being spread on skin, microcapsules having respective releasing characteristics sucn as: 

(1) immedialely-releasino microcapsules which are destroyed without a sense of incompatibility and release encap- 
*f: sulated oil droplets ineretrom rapidly; 

(2) gradually-releasing microcapsules which release encaosulated oil droplets ineretrom gradually: and - 

(3) non-releasing microcapsules which maintain encapsulaieo oil droplets and does not release tnem therefrom 

are desired depending on various purposes. 

so [0008] Japanese Unexamined Patent Publication No. 9-255562 reports an OAA//0 emulsion in whicn a hydrophilic 
polymer and an organophilic clay mineral are compounded with hs waier phase and outer oil phase respectively. How- 
ever, there have been cases wnere. when an OAA/ particle is tanen out trom this O/W/O emulsion or the O/W/O emul- 
sion per se is compoundeo with other base materials sc as id form a product, the capsule is Destroyed due to 
mechanical snearing or cnances in base compositions in tne sieo ot making ihe product. Also, taking out an OAA/ par- 

£.'■ tide Irom this O/W/O emulsion nas been problematic in mat contraction or destruction occurs, and tnai its dispersibility 
is unfavorable when dispersed in base materials again. 
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SUMMARY OF THE INVENTION 

[0009] In view of the above-mentioned problems o1 the prior art. it is an object ol me present invention to provide a 
microcapsule which is not destroyed even when compounded with other base materials so as to torm a product, and 
5 exhibits tavorable storage stability and teet ot use. whose encapsulated oil droplets ale (1) released immediately. (2) 
released gradually or (3) not released at all when applied on skin. 

[0010] It is another object ot the present invention to provide a microcapsule which aoes not contract in air and 
exhibits a tavorable dispersibility to various medium, whereas the elution of its encapsuleieo components is low in the 
medium. 

to [0011] Still another object of the present invention is to provide a method of making a microcapsule which can make 
such a microcapsule easily and efficiently, and also can easily control the microcapsule particle size over a wide range. 
[0012] As the result that the inventors have carried out studies in view ot the above-mentioned problems of the prior 
art, it has been found that, if a hydrophilic polymer gelling agent, one which hardens by heating and cooling in particular, 
is used as a main gelling agent ; a microcapsule which is not destroyed even when compounded with other base mate- 

75 rials so as to form a product and has a favorable siorage stability can be obtained. Aiso. it has been found that, if 1h£ 
fracture strength ot the microcapsule is within a specific range, releasing characteristics of encapsulated oil droplets 
can be controlled over a range from immediately-releasing to non-releasing. 

[0013] Further, it has been found that when the microcapsule based on a hyoroohihc polymer gelling agent is 
coated, the contraction in air, dispersibility to various medium, and elusion ot encapsulated components in medium can 

20 be also improved, inereby accomplishing the present invention. 

[0014] Namely, a microcapsule in accordance with the present invention is one wnerein an oil droplet having an 
average particle size of 0.01 to 3 urn is encapsulated and a capsulating agent is a hydrophilic polymer gelling agent. 
[0015] In the present invention, it is preferable that a tracture strength ot the microcapsule is at least 10 g/cm 2 but 
less than 500 g/cm 2 . Such a microcapsule can release the encapsulated oil droplet therefrom immediately when 

25 applied on skin. 

[0016] Also, in the present invention, it is preferable that a fracture strength of the microcapsule is at least 500 
g/cm 2 but less man 2.000 g/cm 2 . Such a microcapsule can release the encapsulaieo oil droplet theretrom gradually 
when applied on skin, 

[0017] Also, in tne present invention, it is preferable that a tracture strengtn of the microcapsule is at least 2,000 
30 g/cm 2 but 5.000 g/cm 2 or less. Such a microcapsule does not release the encapsulated oil droplet theretrom when 
applied on skin. 

[0018] In the present invention, it is preferable that the capsulating agent comprises essentially a hydrophilic poly- 
mer gelling agent which hardens by heating and cooling. 
[0019] Preferted hydrophilic polymer gelling agent is agar or carrageenan. 
35 [0020] Also, in tne present invention, it is prelerable that the microcapsule comprises a nydrophilic nonionic sur- 
faclant and a water-soluble solvent. 

[0021] A microcapsule oily dispersion in accordance with the present invention is one wnerein said microcapsule is 
dispersed in an oil phase. 

[0022] Tne microcapsule oily dispersion is prelerably obtained by the steps of: 

preparing an O/W emulsion from an inner oil phase and a water phase containing tne hyarophilic polymer galling 
agent; 

preparing an O/W/O emulsion by dispersing and emulsifying the OAA/ emulsion into an outer oil pnase; and 
hardening the water phase of the O/W/O emulsion. 

45 

[0023] Also, the O/W emulsion is prelerably prepared by the steps of: 

preparing an oil-in-water-soluble-solvent lype emulsion by adding the inner oil onase to a water-soluble solveni 
containing a hydrophilic nonionic suriactam: and 
so adding an aoueous solution of the hydrophilic polymer gelling agent to the oil-m-waier-soluble-solvent type emul- 
sion 

[0024] in tne piesent invention, the microcapsule obtained by eliminating tne ouiei oil pnase of said microcapsule 
oil dispersion is prelerable. 

55 [0025] in ;ne piesent invention, it is preferable that tne microcapsule comprises an on-soluble drug therein. 

[0026] Also, in tne present invention, it is preferable that the microcapsule comprises an organic UN/absorbing 
agent therein 

[0027] A cosmetic preparation in accordance wim me present invention comprises saio microcapsule. 
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[0028] A solid ccsmeiic preparation in accordance with the present invention comprises said microcapsule. 
[0029] A sunscreen cosmetic preparation in accordance with the present invention comprises said microcapsule 
comprising an organic UV-absorbing agent therein. 

[0030] A coated microcapsule in accordance with the present invention is one wherein said microcapsule coated 
5 witn a coating agent. 

[0031] In the present invention, it is preferably that the coating agent is a lipophilic or amphiphilic coating agent and : 
more preferably, a hydrophobic polysaccharide. 

[0032] Also, in the present invention, it is preferably that tne coating agent is a nydrophilic coating agent. 
[0033] A cosmetic preparation in accordance with the present invention comprises saio coated microcapsule. 
to [0034] A method of making a microcapsule in accordance with the present invention comprises the steps o1: 

preparing an O/W emulsion from an inner oil phase and a water phase in which a nydrophilic polymer gelling agent 
hardening by heating and cooling has been dissolved with heating betorenand. at a hardening temperature of the 
gelling agenl or higher said O/W emulsion having an average particle size of 0.01 to 3 urn: 
76 preparing an O/W/O emulsion by dispersing and emulsifying the O/W emulsion into an ouier oil phase at the hard- 
ening temperature of the gelling agent or higher: and 

naroening and capsulating the water phase by cooling the O/W/O emulsion to the nardening temperature of the 
gelling agent or lower. 

20 |0035] In the method of the present invention, it is preferable that the step of preparing the O/W emulsion comprises 
the steps of: 

preparing an oil-in-water-soluble-solvent type emulsion by adding tne inner oil phase into a water-soluble solvent 
containing a nydrophilic nonionic surfactant; and 
25 mixing at the hardening temperature of tne gelling agenl or higher, tne oii-in-water-soluble-solvent type emulsion 
witn an aoueous solution in which the nydrophilic polymer gelling agent hardening by heating and cooling has been 
dissolved with heating beforehand. 

[0036] In the method of present invention, it is preferable that a gel prepared from the water phase has a fracture 
30 strength of st least 10 g/cm 2 but less than 500 g/cm ? . 

[0037] Also, in the method of present invention, it is preferable that a gel prepared trom the water phase has a frac- 
ture strength of at least 500 g/cm 2 but less than 2.000 g/cm 2 . 

[0038] - Also, in the method of present invention, it is preferable that a gel prepared trom the water phase has a frac- 
ture strength of at least 2.000 g/cm 2 but 5.000 g/cm 2 or less. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0039] 

<w Fig. '\ is a conceptual view showing the microcapsule in accordance with tne present invention. 
BEST MODE FOR CARRYING OUT THE INVENTION 

[0040] Tne microcapsule of the present invention can be oblained by the sieos of: preparing an O/W emulsion from 
Ah an inner oil onese to become encapsulated oil droplets and a water pnsse containing a hydrophilic polymer gelling 
agent: dispersing and emulsifying the O/W emulsion into an outer oil pnase so ss 10 form an O/W/O emulsion: and hard- 
ening and capsulating the water phase ol tne O/W/O emulsion. Fig. " is a conceptual view of the microcapsule in 
accordance with the present invention. Tne microcapsule 2 has encapsulateo oil orooleis 1 (inner oil phase) therein. 
[0041] Tne nydrophilic polymer gelling agent includes those usually used in cosmetics, medicines, and tne like. 
50 whicn can narden to form a hydrophilic gel. Examples thereof include proteins sucn as gelatin or collagen, and polysac- 
charides such as agar. carrageenan ! glucomannan. sderoglucan, schizophyhan, gelian gum. alginic acid, curdian, pec- 
tin. Hyaluronic acid, or guar gum. 

[0042] Among them, agar, carrageenan. and the like which harden by neatinc ano cooling to form a gel are prefer- 
able in mat they are less likely to be influenced by ions and in that the metnod of making tne gel is simple, by whicn tne 
55 gel can oe naroened uniformly. In the present invention, it is preferred tnai sucn a nydrophilic polymer gelling agent 
naroening cy nealing and cooling is useo as a main capsulating agent. Among mem. agar and carrageenan are pre- 
ferred trom tne viewpoints of properties, stability, feel o1 use. and the like oi gel. in particular, agar is preferred. As agar 
commercially available proaucts sucn es ine Agar PS-64. Z-10, AX-30. AX-iOC AX-200. T-i. S-5, M-7(manuiactu;eo 
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by Ina Food Industry Co.. Ltd.) can be used, lor example. 

(0043] In the present invention, two or more kinds of hydrophilic polymer gelling agents may oe used logether, 
Along with the hydrophilic polymer gelling agent hardening by heating and cooling, a hydrophilic polymer gelling agent, 
such as alginic acid ; curdlan, hyaluronic acid, or the like which hardens by ions such as Ca or by other coagulstors can 

f be used within a range which does not deteriorate the eflect ot the present invention. 

(0044) Also, if necessary, other hydrophilic polymers, tor example, such as synthetic polymers like poiyacrylic acid, 
carboxymethyl cellulose, and cationized cellulose: and natural polymers such as xantnan gum and iocust Dean gum can 
be used within a range which does not deteriorate the eflect ot the present invention. In particular, the microcapsule 
tends to soften when Keltrol is used together with agar. 

w [0045] As the water phase, not only waier but also ingredients and drugs which can oe dissolved or dispersed in 
water can be contained. 

[0046] The inner oil phase and outer oil pnase ot the present invention can be selected trom a wide range ot usually 
usable oils Irom polar oils to nonpolar oils, as long as they do not mix with the water phase and are a liquio as a whole. 
Examples thereof include hydrocarbon oils, ester oils, higher alcohols, higher tatty acids, natural fats and oils, silicone 
is oils, and the like. It is also possible io compound ingredients and drugs which can be dissolved or dispersed in ihese 
oils. 

10047] From the viewpoint of preventing the encapsulated oil droplet trom infiltrating into the outer oil phase, it is 
preferred that the polarity of ihe inner oil phase differ from that of the outer oil phase. 

[0048] In the preparation ot the O/W emulsion preparing step, which is the lirst stage in the making ot a microcap- 
20 sule in accordance with the presem invention, it is necessary to make a very fine and stable emulsion having an aver- 
age particle size ot 0.01 to 3 urn, preferably 0.01 to 1 um If the particle size is too large, then the fusion between inner 
oil phases and the unification between the inner and outer oil phases are likely to occur in the subsequent O/W/O emul- 
sificalion step, whereby sufficient emulsification cannot be carried out. Also, loss in the inner oil phases tends to 
increase. 

25 (0049] As a method ot easily obtaining such an O/W emulsion, for example, an emulsifying metnod using a 
hydrophilic nonionic surfsctani and a water-soluble solvent (Japanese Patem Publication No. 57-29213) can be applied 
effectively. Namely, an inner oil phase is added into a water-soluble solvent containing a hydrophilic nonionic surfactant 
so as to make an oil-in-water-soluble-solvent type emulsion, and an aqueous solution of a hydrophilic polymer gelling 
agent is added to this emulsion so as to prepare an OArV emulsion. The addition o1 hydrophilic polymer gelling agent 

30 may be carried out such that water is added to the oil-in-water-soluble-solvent type emulsion prepare an O/W emulsion, 
which is then diluted with the aoueous solution of a hydrophilic polymer gelling agent. Also, the hydrophilic polymer gel- 
ling agent can be added to tne aqueous solvent beforehand as long as no problems occur in particuiat. 
[0050] The water-soluble solvent dissolves the hydrophilic nonionic surfactant and efficiently makes the surfactant 
adsorb on the interlace witn respect to the oii phase which is subsequently added thereto. It can be selected from a very 

35 wide range ol materials such as lower monohydric alcohols, lower polyhydric alcohols, keiones. aldehydes, ethers, 
amines, lower fatty acids, and otners as long as they are hydrophilic and can dissolve the nonionic surfactant, Specific 
examples thereof include the water-soluble solvents disclosed in Japanese Examined Patent Publication No. 57-29213, 
In cosmetics and medicines, the. water-soluble solvent is prelerably a lower monohydric alcohol such as ethanol or pro- 
panol. or a lower polyhydric slconol such as 1 ,3-butylene glycol or diethylene glycol. Here, the water-soluble solvent 

ao may contain therein a small amount ot water, e.g., 15% by weight or less ol water with respect to ihe water-soluble sol- 
venl. 

[0051] As the hydrophilic nonionic surfactant, POE addition type or POE/POP addition type nonionic surfactant is 
preferable. Specific examples tnereof include the hydrophiiic nonionic surfactants disclosed in Japanese Examined Pat- 
ent Publication No. 57-29213. 

45 [0052] The preparation of O/W/O emulsion in the second stage is carried out by dispersing ana emulsifying the 
O/W emulsion into the outer oil pnase. The emulsifying apparatus used here is not restricted in particular and it will be 
sufficient if a stirring apparatus usually used for emulsification is appropriately employed. 

[0053] Prelerably a lipophilic surfactant is compounded as an emulsifier in the ouier oil phase. As the lipophilic sur- 
tactant, any of ionic surfactants and nonionic surfactants can be used, and it will be sufficient if an appropriate one is 
50 selected Irom known lipophilic surfactants according to the kind ol outer oil phase and the like. 

[0054] When the water phase ot such an O/W/O emulsion is hardeneo. a microcapsule containing a number of fine 
encapsulated oil droplets can be obtained. 

[0055] A preferred metnod ot making the microcapsule of tne present invention comprises the steps ol neating and 
Dissolving a hydrophilic polymer gelling agent hardening by heating and cooling into water (which may contain oiher 
i. f - aqueous components as long as mere are no problems) beforehand so as 10 orepare an aqueous gelling agent solu- 
tion: adding it to the oil- m-water-soluble-solvent type emulsion at a naroening temperature ot tne gelling aoent or higher 
so as to prepare an O/W emulsion: preparing an O/W/O emulsion tneretrom while maintaining me temperature ol the 
system at the hardening iemoeraiu;e or higher; and then cooling me system to the hardening temperature or lower so 
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as to harden the water phase, thus making microcapsules. For example, in the case of agar and carrageenan, the hard- 
ening temperature is about 30 C C ; whereby it is preferred that the temperature lor preparing the aqueous gelling agent 
is 90 C C to 100 C C. wnereas the lemperature tor preparing tne emulsion is about 50°C to 90 C C. 

[0056] In the case wnere the hydrophilic polymers hardening ny addition ol an ion and the like are used together, it 
f will be favorable if a metal salt containing the ion or its aqueous solution is added to the O/W/O emulsion before cooling. 
|0057] In the microcapsule of the present invention, since tne inner oil phase is dispersed finely and stably at the 
O/W emulsion stage as mentioned above, the emulsifying condition uDon preparing the O/WVO emulsion can be set 
treely. whereby the microcapsule diameter can be controlled easily. For example, the lemperature and stirring speed at 
the time of O/W/O emulsification can take wide ranges o1 room temperature to aoout 90 C C and aoout 100 to 10.000 
to rpm. respectively. Even in sucn a case, there is no less in the inner oil phase, and the encapsulated oil droplets hardly 
increase their diameter oue to the inner oil phase fusion. The microcapsule diameter tends to decrease as the temper- 
ature and stirring speed at the time o1 O/W/O emulsification are higner. whereas it tends to increase as tne concentra- 
tion of the hydrophiiic gelling agent and the viscosity of the outer oil pnase are higher. According to the method of the 
present invention, the microcapsule diameter is controllable in a wide range of 5 to 1 .000 pm. 
75 [0058] The microcapsule of the present invenlion can change releasing characteristics of encapsulated oil droplets 
upon application according to its fracture strength. Here, since tne fracture strength of the microcapsule itself cannot be 
measured directly, a gel prepared with the water phase composition is measured with a rneometer, and the result is 
taken as the fracture sttength of the microcapsule. 

[0059] It the fracture strength of the microcapsule is at least 1 0 g/cm 2 but less than 500 g/cm 2 preferably 30 to 400 
20 g/cm 2 . and its encapsulated oil droplets will be released rapidly wnen microcapsules applied on skin, and a favorable 
feel of use is obtained. It tne fracture strength is too low. then its shearing-resistance will be insufficient. If the fracture 
strength is too high, then the capsule may be wholly or partly left undestroyed when applied as being spread over skin, 
whereby the encapsulated oil droplets may not be releasee rapidly. In the present invention, "shearing-resistance" 
means how hard to oe destroyed the microcapsule is when added to tne base materials tor preparign products such as 
25 cream. 

[0060] If the fracture strength of the capsule is at least 500 g/cm 2 but less than 2,000 g/cm 2 prelerably 700 to 1,500 
g/cm 2 a gradually-releasing characteristic of its encapsulated oil droplets and a favorable feel of use are obtained. If 
the fracture strenglh is too low. then its shearing-resistance will be insufficient, and substantially all the encapsulated 
oil droplets may be released upon application without exhibiting tne gradually-releasing characteristic. If the fracture 

30 strength is too high, the microcapsule may not be released even after application. 

[0061] As tor the gradually- releasing characteristic of encapsulated oil oroplets. it is presumed mat. when a micro- 
capsule is applied on skin, the microcapsule gel containing encapsulated oil droplets remains on the skin though the 
microcapsule is partly destroyed, and the encapsulated oil droplets are slowly released as moisture evaporates from 
the gel with time. As the microcapsule has a larger particle diameter, it can contain a greater amount of encapsulated 

35 oil droplets, whereby me craoually-releasing time tends to be longer. 

[0062] If Ihe fracture sttength of the microcapsule is at least 2.000 g/cm 2 but 5,000 g/cm 2 or less, preferably 2,200 
to 4,500 g/cm 2 , its encapsulated oil droplets will be held within tne microcapsule without being released even when 
applied on skin. If the fracture strength is too low, its shearing-resistance may be insufficient, and the encapsulated oil 
droplels may be released upon application. No enhancement of effects can be expected even if the Iracture strength is 

co made greater than the upper limit mentioned above. 

[0063] Such a non-releasing microcapsule is particularly useful in sunscreen cosmetic products, makeup cosmetic 
products, and the like, for example. Inorganic pigments sucn as zmc oxide and titanium oxide are often compounded in 
these cosmetic products. However, if an organic UV-ebsorbing agent is used together, with an inorganic pigment, a 
metal ion contained in the inorganic pigment and Ihe organic UV-absorbing agent form a complex, whereby coloration 

a- may occur with time, thereoy cnanging of color in prooucl. Tneretore. if sucn an organic UV-aosorbing agent is com- 
pounded into a product as being encapsulated in a microcaDSuie. such that the organic UV-absorbing agent is held 
within the microcapsule even in the base material ol the product or after application, it is possible to prevent change of 
color and direct contact oetween the UV-absorbing agent and skin 

[0064] Tne conventional microcapsules may be destroyed wnen added in emulsificalion steps and the like. There- 
50 tore, when compounding a microcapsule in an emulsification system, it has been necessary to prepare an emulsified 
product beforehand and men compound the microcapsule while stirring it slowly, whereby the steps nave been compli- 
cated. 

[0065] Tne microcapsule of tne present invention has sucn a Guite excellent shearing-resistance tnat the capsule 
is hardly destroyeo even wnen added to an emulsifying sieo accompanying high-speed stirring. As a consequence. 
55 when the microcapsule is compounded in an emulsification system, emulsification can be efiecteo after the microcap- 
sule or its oily dispersion is compounded together with otner ingredients. Also, il can be compounoed in various other 
base materials. 

[0066] Also, during tne storage of the microcapsule of the present invention, encapsulated oil oroplets hardly infil- 
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trate into the microcapsule with time, whereoy the inner oil phase does not substantially leak into tne outer oil phase, 
and the microcapsule is substantially undestroyed. As a consequence, when an oil-soluble drug with a low stability is 
contained in encapsulated oil droplets, the stability ot the drug can be improved. Examples thereot include easy-to-oxi- 
dize drugs such as retinol and vitamin E: and easy-to-crysiallize drugs such as cyclosporin, vitamin C paimitate. and 

5 tert-butyW-methoxybenzoyl metnane. 

[0067] In particular, at the time ol preparing an O/W emulsion, it a glyceryl higher tatty acid ester, a dextrin tatty acid 
ester, and the like ate compounded as oily gelling agents in tne oil phase, then the infiltration ot encapsulated oil drop- 
lets can be supptessed remarkably. Here, the compounding amount ot these oily gelling agents is 0.05% to 5% by 
weight, preferably 0.2% to 1% by weight in the inner oil phase. The infiltration preventing effect of the oily gelling agents 

io may not fully be exhibited if the amount is loo low. whereas they may affect other ingredients if the amount is too hign. 
[0068] In general, as for the elasticity of a gel. it is considered that one exhibiting a smaller Young's modulus is 
softer and more elastic, whereas one exhibiting a greater Young's modulus is naroer and less elastic. Hence, the 
Young's modulus can be taken as an index lor the feel ot use when the microcapsule of tne present invention is applied. 
In the present invention, the Young's modulus ol the microcapsule is preferably sel to 30 to 500 N/cm 2 . In particular, if 

75 it is 30 to 300 N/cm 2 , preferably 30 to 200 N/cm 2 . then a smoolh teel ot use can be obtained. If the Young's modulus of 
the microcapsule is 300 to 500 N/cm 2 . on the other hand, a massage effect (scrub effect) can be obtained. Here, as 
with the fracture strength of the microcapsule, a gel prepared with a waler phase composition was measured with a rhe- 
ometer, and the result is taken as the Young's modulus of the microcapsule, 

[0069] A cosmetic preparation comprising the microcapsule not restricted in particular. Examples thereof include 
20 basic cosmetic preparation such as milky lotion, cream, lotion, cosmetic essence, cosmetic lor massage, and scrub: 
washing preparations such as body soap and cleansing; makeup cosmetic products such as foundation, lace powder, 
cheek rouge, lipstick, eye shadow, eye blow and mascara; and hair cosmetic products such as hair cream, hair tonic, 
hair treatment, hair growth promoting preparation, shampoo, and rinse. Its form may be emulsion, solution, liquid, solid, 
gel, mousse, spray, and the like. These are not restricted in particular as long as the effect ot the present invention is 
25 not deteriorated thereby. Also, ingredients usually used in cosmetic products can be compounded in the cosmetic prep- 
aration of the present invention. 

[0070] The microcapsule ot the present invention can be compounded in other case materials in the state ot an oily 
dispersion or after the outer oil phase 3 is partly or wholly eliminated by a normal methoo such as centriluge or filtration. 
Also, it can be compounded in solid cosmetic preparations such as foundation and lipstick or in aqueous bases such as 
30 lotion. Preferably, the microcapsule of the present invention is stocked in an aqueous base or oily base material since 
it may contracl when left in the air over a long period. 

[0071] On the other hand, il a hydrophilic microcapsule such as the above-mentioned microcapsule is coaled with 
a coating agent, then the contraction of the microcapsule can be suppressed when left in air. Also, the dispersibility of 
the microcapsule in a dispersion medium can be improved. 
35 [0072] As the coating agent in the present invention, materials having a film-forming property and aosorptivity with 
respect to the hydrophilic microcapsule can be used. 

[0073] Examples ol lipophilic coating agent include solid hydrocarbons such as microcrystalline wax, vaseiine, cer- 
esine or paraffin; waxes such as carnauba wax: bees wax. or candelilla wax: higher fatty acids such as lauric acid, myr- 
istic acid, palmitic acid, stearic acid, or behenic acid; higher alcohols such as lauryl alcohol, cetanol. oleyl alcohol or 
40 steazyl alcohol: nitrocellulose; polyacrylate copolymer; highly polymerized methyipolysiicxane: and the like. 

[0074] Examples ot amphiphilic coating agenl include alkylated polysaccharioes sucn es ethyl cellulose, propyl cel- 
lulose, hydroxyethyl cellulose, hydroxypropyl cellulose, ethylhydroxyethyl cellulose or alkylated xanthan gum; poly- 
acrylic acid-polyacrylate copolymer; and tne like. 

[0075] Examples of hydrophilic coating agent include polymers such as polyvinyl alconol. polyvinyl pyrrotidone or 

45 cationized cellulose; oolysaccharides such as glucose or sucrose; and the like. 

[0076] When tnese film-forming materials are employed as a coating agent. 0.1% to 200% by weight is added to 
the microcapsule for treating though depending on tne coating method and tne like. Tne effect may not be exhibiled V 
the amount is too small, whereas the effect cannot De expected to enhance even if tney are added in excess. 
[0077] Surfactants such as hydrocarbon type surfactants, silicone type surfactants, and the like can also be used 

so as a coating agent tnough their coating power is inferior io that of the above-mentioned film-torming materials. In this 
case, they are added by 5% to 100% by weight to the microcapsule for treating 

[0078] Examples of the hydrocarbon type surlactant include higher fatty acid salts sucn as magnesium stearate: 
ether type surfactants such as POE cetyl ether. POE oleyl ether or POE stearyl etner: ester type surfactants such as 
POE cetyi etner stearate or POE stearyl etner stearate. amino acid derivatives sucn as N-acylglutamaie; and the like 
55 Examples of the silicone type surlactant incluoe modified silicones such as POE metnyiooiysiloxane copolymer. 
POE/POP metnyiooiysiloxane copolymer or nighly polymerized dimethysiloxane/meinyl(ammooropyl)siloxane copoly- 
mer, and tne likt 

[0079] In tne coaieo microcapsule of the present invention, the coating film suppresses me evaporation ot water 
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trom ihe capsule, wnereby the microcapsule itself hardly contracts even wnen left in air. Though such a dry-resistance 
is exhibited in hydrophilic coatings as well, lipophilic or amphiphiiic coatings are preferable. 

[0080] Tne microcapsule subjected to lipophilic or amphophilic coating exhibits an improved dispersibility when dis- 
persed in a lipophilic medium, whereas the microcapsule subjected to hydroohihc coaling exhibits an improved dispers- 
f : ibility when dispersed in a hydrophilic medium. 

(0081 ] Also, the coating film can suppress the elution of encapsulated components in the medium. 

[0082] in the present invention, two or more kinds of coating agents may oe mixed lor treating : whereas different 

coating agents may be successively processed so as to laminate coating layers 

[0083] In the case where the capsulating agent of the hydrophilic microcapsule is agar, carrageenan, or the like r 
io examples of particularly preferred coating agents include hydrophobic polysaccharioes such as ethyl cellulose, propyl 
cellulose, nydroxyethyi cellulose, hyoroxypropyl cellulose, ethylhydroxyeinyl cellulose, and alkylated xanthan gum. 
[0084] Tne coating lor the hydrophilic microcapsule can be carried out. tor example, by the steps of mixing the 
microcapsule and a coating agent in an appropriate solvent, eliminating tne solvent, and then drying. As the solvent 
although those in which the microcapsule is dispersible and the coating agent is soluble can be employed, a volatile sol- 
15 vent is preferable trom the viewpoint of easiness in the eliminating operation. Examples thereof include volatile silicone 
oils; volatile hydrocarbon oils: lower alcohols such as ethanol and isopropanol: other volatile organic solvents: water: 
and tne like, tor example. Usually, a lipophilic solvent is used in the case of lipophilic or amphiphilic coating agenl£ ; 
whereas a hydrophilic solvent is used in the case of hydrophilic coaling agents. 

[0085] Also, coating can be effected it a solution in which a coating agent nas been dissolved in a volatile solvent 
20 is sprayed over a microcapsule and then dried. Spraying and drying can be repeated a plurality of times. Known spray- 
ing apparaius can be selectively used as appropriate, and spraying may be effect ed while the microcapsule is stirred 
by use of appropriate stirring and mixing apparatus. 

[0086] In any method, the drying method is not restricted in particular, whereby not only natural drying but also 
spray ory and granulating apparatus may be used. In order to accelerate drying, alcohol washing, heating, blowing, and 

25 the like may be effected as well. 

[0087] As long as the effect of the present invention is not deteriorated, dissolution accelerating agent tor acceler- 
ating the dissolution of coating agent may coexist in the medium. For example, poiyhydric alcohol, alcohol, and the like 
can oe used as a dissolution assistant in a hydrophilic solvent with respect to the hyorophilic coating agent. 
[0088] An example of preferred coating metnod ol the present invention comprises the steps of dispersing micro- 

30 capsules into a volatile solvent: dissolving and mixing a coating agent therein; then evaporating the volatile solvent nat- 
urally or with blowing or heating if necessary: and drying. Also, microcapsules may be dispersed and mixed into a 
volatile solvent soluiion of a coating agent, and tnen the residue may be drieo simiferly. Tne method may comprise tne 
steps of mixing microcapsules and a coating agent in a volatile solvent; then temporarily separating the microcapsule 
therefrom by filtration, centrifuge, or the like: and drying the residue thereafter. In this case, however, the coaling 

35 amount of coating agent may decrease upon ihe separating operation, which requires tne coating agent to be used a* 
a relatively hign concentration. 

[0089] Tne hydrophilic microcapsule to be coated can be made by a known metnod. An example thereof comprises 
the steps of dispersing and emulsifying a water phase containing a hydrophilic polymer gelling agent into an oil phase 
so as to form a W/O emulsion: hardening and capsulating the water pnase of tne W/O emulsion; and eliminating the oil 
<o phase therefrom. 

[0090] Also, as mentioned above, a microcapsule having an encapsulated oil droplet therein can be obtained by the 
steps of preparing an OA/V emulsion Irom an inner oil phase and a water phase containing a hydrophilic gelling agent: 
dispersing and emulsifying the OA7V emulsion in an outer oil phase so as to form an OA/WO emulsion; hardening and 
capsulating the water phase of the OAA//0 emulsion; and then eliminating tne outer oil phase. The microcapsule having 

45 encapsulated oil droplets is preferable in that it can encapsulate oil-soluble drugs within the microcapsule. 

[0091] Wnen such a hydrophilic microcapsule is coated with the lipophilic or amphiphilic coating agent, without sep- 
arating tne microcapsule from a microcapsule preparation liquid (oily dispersion), lipophilic or amphiphilic coating 
agents may be dissolved and mixed therein, tne solvent may be eliminated, and tne residue may be dried, so as to effect 
coating. In tne case of hydrophilic costing the microcapsule may be temporarily separated by filtration or the like, and 

50 processing may be carried out as mentioned above preferably after tne microcapsule surface is washed with water o: 
alcohol 

[0092] Depending on the kind o1 coaling agent, the coated microcapsule of tne present invention can exhibit a favo- 
rable disoersibilny with respect to lipophilic to nyorophiiic medium. Aiso. since it is very stable, it can be compounded in 
various psse materials. Examples of coetea microcapsule containing cosmetic preparations and their lorms incluoe 
5.0 tnose menuoneo above, whereas ingredients usually used in cosmetic prooucts can oe compounded therein 
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EXAMPLES 

(0093] In Ihe following, the pr eseni invention will be explained with reference to specific examples ihereol. The com- 
pounding amounl is indicated by wt% unless otnerwise specified. Also ; when a microcapsule oily dispersion without tak- 
5 ina out the microcapsule is used, it will De mentioned as an oily dispersion. 

I. Immediately-Releasing Microcapsule 

Test Example l-i 

10 

(Microcapsule Ingredients) 
, [0094] 



Inner oil pnase: 


Perfume 

Dioctyl sebacate 


5 wt% 
15 


Water phase: 


1.3-Butylene glycol 
POE(60) hardened caster oil 
Agar 

loh-exchanged water 


10 
1 

TAELE 1 
to 100 


Ouier oil phase: 


POE methylpolysiloxane copolymer 
Ociamethylcyclotetresiloxane 


1 

49 



(Microcapsule Preparation Method ) 

[0095] The inner oil phase was gradually added to a mixture of 1,3-butylene glycol and POE (60) nyarogenated 
castor oil to obtain an oil-in-water-soluble-solvent type emulsion. Agar was dissolved in ion-exchanged water with heat- 
ing at 90°C to prepare an aqueous agar solution, which was then cooled to 50°C. The aqueous agar solution was added 
to the oil-in-water-soluble-soivent tyoe emulsion heated to 50 C C while being stirred, whereby an OAV emulsion (average 
■vo particle size: 0.5 jam) was obtained 

[0096] The O/W emulsion was added to the outer oil phase, and the mixture was emulsified at 50 L C x 500 rpm to 
prepare an OArV/O emulsion. It was gradually cooled to room temperature to narden agar in the water phase, tnereby 
obtaining a microcapsule oiiv dispersion (average microcapsule particle size: 100 jim; average encaosuiated oil oroplet 
particle size: 0.5 jam). 

*b 10097] In the present invention, tne average particle size of encaosuiated oil droplets was measured by a oynamic 
light scattering method (using a dynamic light scattering photometer DLS-700 manufactured by Otsuka Electronics Co.. 
Ltd.), whereas the average panicle size of microcapsule was determined from the particle size distribution measured 
by a laser diffraction/scattering type particle size distribution measuring apparatus (manufactured by Horioa. Ltd.). 

so (Fracture Strength and Youngs modulus of Microcapsule) 

[0098] The water phase was neajed and dissolved at 90 C C and men cooled to prepare a gel witn a thickness of 32 
mm. The fracture strength and Young's modulus of this gel were measured by a rheometer (NRM-2010-CW manufac- 
tured by Fudo Kogyo Co.. Ltd.). ano were taken as the fracture sltenotn and Young's modulus of Ihe caosuie Tne meas- 
5f- uring conditions were as lolicws 

range: 200c 
test speed: 5 cm/mii 
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sweep speed: 5 cm/min 

adapter diameter: 10 mm at a Iracture strength d less than 500 g/cnV 
3 mm at a fracture strength of 500 g/crrr or create- 
detector: 2 kg 

(Shearing- Resistance) 

[0099] Tne stability of tne microcapsule when added to an emulsifying step (shearing-resistance) was studied as 
follows. Namely, a W/O cream containing tne microcapsule was ptepared with the following ingredients. The W/O emul- 
70 sification was carried out by a homomixer at 70°C x 9.000 rpm. 

[0100] Wheinerlhe microcapsule in the obtained cream was destroyed or not was observed through a microscope, 
and the case whete oesiruction of the microcapsule was seen was indicated with "X" for shearing-resistance, whereas 
the case where no destruction was seen was indicated with "0" for snearing-resistance. 

Tf* Cream Ingredients tor Snearing-Resistance Test: 

[0101] 



Microcrystalline wax 


9.0 wt% 


Solid paraffin 


2.0 


Bees wax 


3.0 


Vaseline 


5.0 


Squalane 


34.0 


Hexadecyl adipate 


10.0 


Propylene glycol 


5.0 


Glyceryl monooleaie 


3.6 


POE(20) sorbitan monooleaie 


1.0 


Purified water 


22.5 


Microcapsule oily dispersion 


5.0 


Antiseptic 


Q.S. 


Perfume 


O.S. 



60 

(Releasing Test) 

[0102] The microcapsule oily dispersion and an etnanol solution containing 5% fragrance (control) were put on the 
inside of left and rigm wrists oy 0.1 g each with a spatula, respectively. The strength of seem (fragrance scent) with ref- 
Ah erence to the control was evaluated before being spread (snown as "oefore") and immediately atier being spread 
(shown as "after") witn a finger tip according to the following stanoara - 
[0103] Evaluation Stenoard 

(o): as strong as the control 
bQ O : slightly weaker man tne control 
a: weaker than tne comroi 
X: substantially no scent 
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TABLE 1 





Sample No. 


Acsi 


Fracture strength 


Shearing-resistance 


Releasing test 




Name 


Amouni 






Eefore 


After 






T-"i 


0.1V 


5 g/cm 2 


X 


x 


© 




2 


AX-30 


1.0 


30 


O 


X 


® 


70 




PS-84 


0.7 


200 


o 


X 


® 




4 


AX-200 


1.5 


400 


o 


X 


® 




5 


PS-84 


1.5 


1 : 32S 


o 


X 





15 

[0104] The snearing-resistance was insutlicient in Sample 1 . In Sample 5. while the shearing-resistance was lavo- 
rable, the scent was weaker than that of the control immediately after the sample was spread on the skin as being 
rubbed, it is assumed to be because of the fact tnat encapsulated oil droplets are not rapidly released from the micro- 
capsule upon rubbing at the time of application. 

20 [0105] In Samples 2 to 4, by contrast, while tne scent was hardly felt when simply put on skin, the scent as strong 
as that of the control was fell when spread on the skin as being rubbed, Irom which it was assumed that encapsulated 
oil droplets were substantially released from the microcapsule upon rubbing at the time of application. 
[0106] Therelore, for exhibiting a shearing-resistance and a immediately-releasing cnaracteristic of encapsulated 
oil droplets, it is preferred that the fracture strength o1 the microcapsule is at least 10 g/cm 2 but less than 500 g/cm 2 , 

25 and is 30 to 400 g/cm 2 in particular. 

Test Example I-2 

[0107] Microcapsules prepared by use of a two-stage emulsifying method (Examples l-i. 1-2) and those prepared 
30 by a conventional method (Comparative Examples 1-1 , 1-2) were compared with each otner. In eacn case, the average 
particle size of C7W emulsion was set to 0.5 urn. The fracture strength of each gel preoE'ed with a water phase was 
400 g/cm 2 . Results are shown in TABLE 2. 



TABLE 2 





Ex. M 


Ex. 1-2 


Comp.Ex. 1-1 


Comp.Ex 1-2 


O/W/O emulsifying condition 


Temperaiure(°C) 


50 


70 


50 


70 


Stirring raie(rpm) 


500 


2,500 


500 


2,500 


Average particle size(jjm) 


Encapsulated oil droplet 


0.5 


0.5 


10 


not obtained 


Microcapsule 


100 


50 


500 


not obtained 


Inner oil phase capsulating rate(%) 


100 


100 


70 




Shearing-resistance 


o 


O 


X 





50 

[0108] While tne encapsulated oil droplet diameter in Examples was substantially tne same as the emulsified par- 
ticle size at the time of preparing the CVW emulsion, the encapsulated oil droplet diameier in Comparative Examples 
increased up to 10 urn. It is assumed to be Decease of the fact that the O/W emulsion was unstable in Comparative 
Examples, wnereoy tne inner oil phase fusion lemsrkably occurred at the time of O/W/O emulsification. 
55 [0109] Also, tne capsulating rale was nearly 100% in each of the respective cases wnete tne O/W/O emulsifyinc 
condition was SO'-C x 500 rpm (mild emulsifying condition) and 70°C x 2 7 5 0 0 rom (severe emulsifying condilion). 
whereby no loss in tne inner oil phase occurred in any case. In Comparative Examples, oy contrast, even under tne 
emulsifying condition of 50 e C x 500 rpm. capsulaunc rate was low : and loss in the innei oil pnsse was remarkable. Fu»- 
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Iher. no 0/W/O emulsion was obtained under a severer condition with stirring at a higher temperature or higher speed. 
II suggested that not only the tusion between inner oil phases but also tne unification between inner and outer phases 
occurred in Comparative Examples. 

[0110] Also, while the microcapsules of Examples were excellent in shearing-resistance since they were not 
£ destroyed when added in the emulsifying step, destruction often occurred in the microcaosules of Comparative Exam- 
ples. 

[0111] Further after being stored lor 2 months at 50 C C ; the microcapsule oiiy dispersions of Examples maintained 
substantially 100% of tne inner oil phase capsulating rate. 

|0112) As in the foregoing, the emulsifying condition in the making of the microcapsule ot the present invention can 
to be set freely, whereby tne particle size of microcapsule can be controlled easily. Aiso. it can be understood that the inner 
oil phase has a high capsulating rate, and yields no loss at the time of making 

[0113] The ingredients and preparation method of microcapsules of TABLE 2. and tne measurement method of the 
inner oil phase capsulating rale are as follows. 

75 (Example Microcapsule) 



[0114] 



Inner oil phase: 


(l)Vitamin A palmitate 


5 wt% 


(2)Cetyl isooctanoate 


t i 


Water phase: 


(3)POE(60) hardened caster oil 


0.5 


(4)Glycerin 


TO 


(5)Agar(PS-&4) 




(6)lon-excnanged water 


2£.e 


Outer oil phase: 


(7)POE methyipolysiloxane copolymer 


0.5 


(8)Dimethylpolysiloxane(6cps) 




Total 


100.C 



40 Preparation method: 

[0115] (Vi and (2) were mixed lo prepare' an inner oil phase. The inner oil onase was gradually added to a mixture 
of (3). (4) and 0.5% of (6) to obtain an oil-in-water-soluble-solvent type emulsion. (5) was dissolved in 28% of (6) with 
heating at 90 & C to prepare an aqueous solution of agar. The agar aqueous solution cooled to 50°C was added to tne 
45 oil-in-wstei-soluble-solvent type emulsion neaied at 50 °C while being stirreo to obtain an O/W emulsion. 

[0116] Tne CVW emulsion was added and emulsified in a mixture of (7) and (6) while maintaining predetermined 
temperature to prepare an O/W/O emulsion. The O/W/O emulsion was craoualiy cooled to the room temperature tc 
harden agar of the water phase, thereby obtaining a microcapsule oily dispersion 



so 



55 
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(0117] 



Inner oil phase: 


(l)Stearic acid 


2 wt% 


(2)Souaiane 


10 


Waier phase: 


(3)Sorbitan monooleate 


2 


(4)Glycerin 


c. 


(5)Agar(PS-84) 


1 


(6)lon~exchanged water 


30 


Ouier oil phase: 


(7)POE methylpolysiloxane copolymer 


0.5 


(8)Dimethypolysiloxane(6cps) 


49.5 


Toial 


100.0 



2$ 

Preparation method: 

[0118] (1) and (2) were mixed to prepare an inner oil phase. The inner oil phase was added and emulsified in a mix- 
lure of (3), (4) and 13% of(6) lo obtain an to obtain an O/W emulsion. (5) was dissolved in the rest of (6) with heating at 
3D 90°C to prepare an aqueous solution ot agar. The agar aqueous solution cooled to 50°C was added to tne O/W emul- 
sion heated at 50°C. 

[0119] After this, in the same way as the preparation method ot the Example microcapsule mentioned above, prep- 
aration was carried out. 

35 (Inner Oil Phase Capsulating Rate} 

[0120] Microcapsule oily dispersion prepared by adding 0.2 wt% o1 ethyl y - linolenate to the inner oil phase was 
centrifuged, and the amount ol etnyl y -linolenate in the outer oil phase was determined by high-performance liquid 
chromatography. The capsulating rate was calculated from the amount of ethyl y -linolenate added in the inner oil Dhase 
4C and that determined in the outer oil phase by the following expression: 

Capsulating raie(%}= {(amount added - amount in the outer oil phase)/amount added} >: 10C 



5C 
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Test Example !-3 
[0121] 





Inner oil phase: 




(l)Viiamin A palmitaie 


5 wl% 


w 


(2)Squalane 


95 




Water phase: 




(3)POE(60) hardened caster oil 


0.5 


Tb 


(4)i.3-Butylenegryco! 


10 




(5)Carrageenan 


1 




(6)lon-exchanged water 


2* 




Outer oil phase: 


20 


(7)POE methylpolysiloxane copolymer 






(8)Dimethylpolysiloxane(6cs) 


4S 




(9)Benton 36 




2b 


Total 


100.0 



(Preparation Method) 

|0122] (1) and (2) were mixed to prepare an inner oil phase. Tne inner oil phase was gradually added to a mixture 
so of (3), (4) and 0.5% ot (6) to obtain an oil-in-water-soluble-solvent tyoe emulsion. (5) was dissolved in the rest of (6) with 
heating at 90 C C to prepare an aqueous solution of carrageenan. The carrageenan aqueous solution cooled to 50 C C was 
added to the oi!-in-weier-soluble-solvent type emulsion neeted at 50 C C while being stirred to obtain an O/W emul- 
siontaverage particle sire: 0.5 p). 

|0123] Tne O/W emulsion was added to a mixture ot (7), (6) and (9). and emulsified under a condition of 50°C x 
3b 7.000 rpm to prepare en O/WO emulsion. The O/W/O emulsion was gradually cooled to the room temperature to 
harden carrageenan ot the water phase, thereby obtaining a microcapsule oily dispersion. 

{0124] The average particle size of the microcapsule end the encapsulated oil droplet were 10 pm and 0.5 u.m, 
respectively. Also, the inner oil Dhese capsulating rate wes 100 %. Furtner. the fracture strength ot the microcapsule 
was 200g/cm ? . 

40 



bC 
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Compounding Example 1-1 O/W cream 
(Microcapsule Ingredients) 
5 [0125] 



TABLES 



Ingredients 


Microcapsule 1 


Microcapsule 2 


Inner oil phase: 


Cyclosporin 


5 




Crotamilon 


15 




Vilamin C dipalmitate 




2.5 


Dioctyl sebacate 




. 15 


Water phase: 


1 : 3-Butylene glycol 


10 


10 


POE(60) hardened easier oil 


1 


1 


Agar(AX-200) 


1.5 


1.5 


Ion-exchanged water 


17.5 


20 


Outer oil phase: 


POE methylpolysiloxane copolymer 
Octamethylcyclotetrasiloxane 


1 

49 


1 

49 



30 

(Microcapsule Preparation Method) 

[0126] According to Example of Test Example \-2, by using the ingredients of TABLE 5. an microcapsule oily dis- 
persion was prepared and filtrated to obtain a microcapsule. The fracture strength ot each microcapsule was 400g/cm*''. 

35 

(Cream Preparation) 

[0127] With the ingredients of TABLE 4. O/W creams were prepared by a normal method. They were stored at 0°C. 
room temperature, and 50 C C ; and whether crystals deposited or not were observed by me naked eye with time until i 
40 month thereafter. Results are shown in TABLE 4. 



TABLE4 



Ingredients 


Cream 




A 


B 


C 


D 


Stearyl alconol 


6 


6 


5 


t 


Stearic acid 


2 


2 






Hydrogenated lanolin 


4 


4 


4 


L 


Squalane 


g 


9 






Octyldodecano 


10 


10 


10 


10 


Cyclosporin 










Crotamiton 






6 




Vitamin C dipalmiiate 











15 



EP 1 072 259 A2 

TABLE4 (continued) 



ingredients 


Cream 




A 


E 


C 


D 


Dioctyi sebacaie 








6 


1 .3-Butylene glycol 


6 


6 


6 


6 


PEG 1500 




A 


£ 


L 


£ 


POE(25) cetyl alcohol 


3 


3 


c 


3 


Glyceryl monostearate 


2 


2 




2 


Purified wsie: 


34 


34 


52 


C2 


Microcapsule 1 


20 








Microcapsule 2 




20 






Antiseptic 




Q.S. 


cs. 


O.S. 


O.S. 


Antioxidant 


Q.S. 


OS. 


O.S. 


O.S. 


Crystal deposit 


(0°C x 3 days) 


none 


none 


exist 


exist 




(0 C C x 1 month) 


none 


none 


exist 


exist 




(r.l. x 2 weeks) 


none 


none 


exist 


exist 




(r.t. x l month) 


none 


none 


exist 


exist 




(50°C x 2 weeks) 


none 


none 


none 


none 




(50°C x l month) 


none 


none 


exisi 


exist 



30 [0128] Drugs such as cyclosporin and vitamin C dipalmitate are hard to dissolve in solvents and easy to crystallize, 
so tnat. though tney can be temporarily dissolved in a solvent upon heating to be compounded, crystal deposition may 
be seen with time (Creams C and D). 

[0129] In the case where a microcapsule encapsulating these drugs was compounded, by conlrasl, as with Creams 
A and E. no crystal deposition was seen at all. 
35 [0130] Tnerefore. the microcapsule of the present invention is very stable, wnereoy using it can realize a product 
which can stably contain drugs that have conventionally been hard to be compound ano rapidly releases these drugs 
when applied on skin. 

[0131] Also, a large amount ot waier-soluble drugs can be stably encapsulated in tne water phase, whereby the 
microcapsule ol tne present invention, is uselul tor preparations in which water-soluble drugs have conventionally been 
«o hard to oe compound. 
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Compounding Example 1-2 Lipstick 
(Microcapsule Ingredients) 
5 |0132] 



Inner oil phase: 


Retinol 


5 wt% 


Dioctyl sebacate 


15 


Waier phase: 


l.3-3utylene glycol 


10 


POE(60) naroened easier oil 




Agar(S-5) 


1 .£ 


Ascorbic acid 2-glucositie 


5 


Ion-exchanged water 


12.6 


Ouier oil phase: 


POE methylpolysiloxane copolymer 




Octamethylcyclotetrasiloxane 


49 



(Microcapsule Preparation Method) 

30 [01 33) With the above ingredients, according to Test Example 1-2. a microcapsule oily dispersion was prepared 
and then filtrated to obtain microcapsules dracture strength of lne microcapsule: 350g/cm 2 ). 

(Lipstick Preparation) 

3b [0134] 



Titanium dioxide 


5 wt% 


Red#20l 


0.6 


Red#202 


l 


Red#223 


0.2 


Candelilla wax 


q 


Solid paraffin 


£ 


Bees wax 




Carnauba wax 




lanolin 


1 -r 


Caster oil 


5.2 


Cetyl 2-ethylhexanoaie 


20 


Isopropyl myristale 


1G 


Microcapsule 


20 
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(continued) 



Antioxidant 


O.S. 


Pertume 


C.£. 



[0135] A solid lipstick was prepared by a normal method, in normal lipsticks, easy-to-oxidire orucs such as retinol 
have been nard to be compounded due to their formulations, and water-soluble humeciants such as ascorbic acid 
derivatives and the like cannot oe compounded due to their formulations. II the microcapsule ol the present invention is 
used, such drugs can be stably compounded in lipsticks, whereby those having wrinkle-improvement and moisturizing 
70 ettects can be obtained 

Compounding Example 1-3 Cneek rouoe 

(0136] 





Kaoline 


20 wt% 


20 


Titanium dioxide 


4.2 




Iron oxide (red) 


0.3 




Red #202 


0.5 




Ceresine 


15 


2b 


Liquid paraffin 


15 




isopropyl myristate 


5 




Microcapsule(Compounding Example I-2) 


20 


30 


Antioxidant 


O.S. 




Perfume 


O.S. 



Compounding Example 1-4 O/W Foundation 

[0137] OA/V foundations were prepared by a normal method, and whether there was a change of color or not after 
being stored for l month at 50°C was observed with the naked eye. Results are shown in TABLE 5 
|0138] A change ol color was seen in Foundation B in which vitamin E acetate was compounded as it was. It is 
assumed to be because of the fact that vitamin E was decomposed due to metal ions contained in inorganic pigments. 
to [0139] By contrast, no cnange o1 color was seen in Foundation A in which a microcapsule encapsulating vitamin E 
acetate was compounoeo 
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TABLE 5 





Ingredients 


Foundation A 


Foundation 5 


5 


Taic 


3 


s 




Titanium dioxide 


5 


5 




Eenionite 


0.5 


O.r 


W 


Microcapsule* 


10 






POE sorbilan monosiearate 


0.9 


0.9 




Triethanolamine 


1 


l 


15 


Propylene glycol 


10 


10 


Vitamin E acetate 




1 




Ion-exchanged water 


48.4 


57.^ 




Stearic acid 


2.2 


2.2 


20 


Isohexadecyl alcohol 


7 


7 




Glyceryl moncstearaie 


2 


2 ; 




Liquid lanolin 


2 


el 


25 


Liquid paraffin 


8 


6 


Antiseptic 


Q.S. 


O.S. 




Antioxidant 


Q.S. 


O.S. 




Perfume 


O.S. 


Q.S. 


30 


Change of color(50 u C. l month) 


none 


exist 



*lt was piepeied according to the microcapsule of Compounding 
Example 1-2 with vitamin E aceiate in the place of refinol. 



35 Compounding Example 1-5 Jelly-like peel-off pack 
[0140] 



45 



50 



Polyvinyl alcohol 


1 5 wt% 


Carboxymethyl cellulose 


5 


1,3-Butylene glycol 


5 


Ethanol 


5 


POE oieyl alcohol 


0.5 


Microcapsule! Compounding Example I-2) 


10 


Ion-exchanged wale- 


59.5 



[0141] Jelly-like peel-off pack was prepared oy a normal method. Since normal jelly-like packs are aqueous, oil? 
and oil-soluble orugs are hard to be compounoed meiein. By contrast, using the microcapsule of the present invention 
55 can yield a pack which can stably contain oils and oil-soluble drugs therein, and rapidly release these encapsulated 
materials therefrom upon application. 
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Compounding Example 1-6 Capsule-containing sheet 
[0142] 



(l)l.S-Butylene glycol 


1 5 Wt% 


(2)Polyvinyl alcohol 




(3)Microcapsule(Compounding Example 1-2) 


50 


(4)Ethanoi 


10 


(5)PEG 6000 




(6)PEG 1200 




(7)POE(25) hardened caster oil 


5 


(S)Siearic acid 


10 



20 (Preparation Method) 

[0143] (i). (2). (5) and <6) were dissolved with stirring and a mixed solution ot (4) : (7) and (8) was added thereto. 
Further, (3) was added to the mixture and then stirred to obtain microcapsule-containmg liquid. This liquid was soaked 
irno a sheet such as nonwoven tabric and the like to obtain a sheel type product. 

25 



30 



35 



40 



45 



20 
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Compounding Example 1-7 Deocioram powder spray 
(Microcapsule Ingredients) 
5 (0144] 



Inner oil phase: 


(1) Zinc parephenolsultonate 


4.25 wt% 


(2) Squalane 


£ 


(3) Triclosan 


025 


(4) Isopropyl myristale 


2.5 


Water phsse: 


(5) 1 .3-6utylene glycol 


10 


(6) POE(60) hardened easier oil 


1 


(7) Agar(AX-lOO) 


1 


(8) Gellan gum 


0.3 


(9) Citric acid 


0.1 


(lO)Sodium citrate 


0.1 


(l 1)Ascorbic acid 2-glucoside 


2.5 


(12)lon-exchanged water 


24.0 


(i3)Amioxidam 


OS. 


Outer oil phase: 


(14)P0E methylpolysiloxane copolymer 


1 


( 1 5)Octadecylcyclotetrasiloxane 


49 



(Microcapsule Preparation Method) 

f 0145] The inner oil phase was gradually added to a mixture ol (5). (6) and 0.5% of (12) to obtain an oil-in-water- 
40 soluble-solvent type emulsion. (7) : (B), (11) and (13) were dissolved in 10% of (12) with heating al 90 L 'C to prepare a 
celling agent aqueous solution. The gelling agent aqueous solution cooled to 50°C was added to the oil-in-water-solu- 
ble-solvent type emulsion heated at 50 C C while being stirred to obtain an O/W emulsion. 

[0146] The O/W emulsion was added to the outer oil phase and emulsified at 50°C to prepared an O/W/O emulsion. 
The emulsion, with a mixed aqueous solution of (9), (10) and the rest of (12) added thereto, was stirred sufficiently and 
gradually cooled to the room temperature to prepare a microcapsule oily dispersion. The dispersion was filtrated to 
obtain microcapsules (fracture strength of the microcapsule: lOOg/cm^). 

(Stock Solution for Spray) 

5D [0147] 



Aluminum chlrohydrate 


30 wi% 


Silicic anhydride 


15 


Siliconizing talc 


15 
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(continued) 


Zinc oxide 




Microcapsule 


20 


Dimethylpolysiloxane 


'i £. 


Sorbitan stearate 





(Spray Preparation Method) 

[0148] 10 weight pans ot tne stock solution and 90 weight pans of LPG were tilted into a spray can. 

Compounding Example 1-8 Semitransparent lotion 

[0149] 



(1)1 .3-Butylene glycol 


6 wl% 


(2)Glycerin 


5 


(3)Polyethylene glycol 400 




(4)0 live oi! 


0.5 


(5)POE(20) sorbitan monosiearate 


1.5 


(6)Ethano! 


5 


(7)Microcapsule{ Example l-l) 


5.5 


(S)Purified water 


73.7 


(9)Pertume 


0.£. 


(lO)Antiseptic 


OS. 



(Preparation Method) 

[0150] (1) was added to (6)water phase). (2) to (5), (9) and (10) were added to (6) and mixed at the room temper- 
ature (alcohol phase). Tne alcohol phase was added to the water phase and stirred with (7) added tnereto. thereby 
obtaining a lotion. 

Compounding Example 1-9 O/W emollient lotion 
[0151] 



(l)Siearic acid 


2 wt% 


(2)Cetyl alcohol 


1.5 


(S)Vaseline 


A 


(4)Squalane 




(5)Glyceryl tri-2-ethylhexanoaie 


2 


(6)Sorbitan monooleate 


2 


(7)Dipropylene glycol 


5 


(B)Poiyethylene glycol 1500 
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(continued) 




(9)Triethanolamine 


l 


(iO)Microcapsule(Examplel-2. oily dispersion) 


10 


(1 1)Puri1ied waier 


64.5 


(l2)Perfume 


O.S. 


(13)Antiseptic 


G.S. 



TO 

{Preparation Method) 

[0152] (7), (8) and (9) were added to (IV) and heated to 70 C C (water phase). (6), (12) and (13) were added to a 
mixed solution of (1) to (5) and heated to 70°C (oil phase). The oil phase was added to the water phase and the mixture 
15 was emulsified by a homomi>er and then stirred with (TO) added thereto. The emulsion was deaerated. filtrated and 
cooled to obtain an emollient lotion. 

Compounding Example 1-10 W/O massage cream 

20 [0153] 



(1 JMicrocrystalline wax 


9 wt% 


(2)Solid paraffin 


2 


(3)Bees wax 




(4)Vaseline 


5 


(5)Hydrogenated lanolin 




(6)Squalane 


30 


(7)Hexadecyl adipatt 




(B)Propylene glycol 


5 


(9)Glyceryl monooleate 


3.6 


(10)POE(20) sorbitan monooleate 


1 


(11 )Microcapsule(Examplel-2 ; oily dispersion) 


4 


(12)Purified water 


30.6 


(l3)Pertume 


O.S. 


(14)Antiseptic 


Q.S. 



45 

(Preparation Metnod) 

[0154] (9) : (I0) t (13) and (14) were added to a mixture of (1) to (7) dissolved with heating, and then healed to 70 C C 
(oil phase). (6) was added to (12) and then heated to 70°C (water phase). The oil phase and the water phase were 
so mixed and emulsified by a homomixer and turtner mixed with pi) added thereto. The emulsion was deaeraied, filtrated, 
and cooled to obtain a cream. 



55 
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Compounding Example Ml W/O emollient cream 
[0155] 



(1 )SQU3ISn6 


20 wt% 




6.5 


(3)MicrocrvstaHine wax 




(4)Organophilic clay mineral 


1 .3 


(5)POE glyceryl triiscslearale 


0.2 


(6)Glycerin 


t: 


(7)Microcapsule(Examp!el-l, oily dispersion) 


c. 


(8)Puri1ied waiei 


59 


(9)Perlume 


Q.S. 


(lO)Anliseptic 


o.s. 



(Preparation Method) 

25 [0156] (4) : (5), (9) and (10) were added to a mixture of (1) to (3) dissolved with heating. Atter being heated to 70 C C ; 
the mixture was suspended and dissolved uniformly to obtain an oily gel. (6) was added to (8) and heated to 70 C C 
(water phase). The water phase was gradually added to the oily gel while being siirreri sufficiently, and mixed by a hom- 
omixer uniformly. The mixture was further mixed with (7) added thereto, deaerated. filtrated, and then cooled to obtain 
a cream. 

Compounding Example 1-12 Moisture gel 
[0157] 



(l)Dipropylene glycol 


7 wt% 


(2)Polyeinylene glycol 1500 


8 


<3)Carr>oxyvinyl polymer 


OA 


(4)Methyi cellulose 


0.2 


(5)P0E(15) oleyl ether 




(6) Potassium hydroxide 


o.-. 


(7)Microcapsule(Examplel-1) 




(8)Puri1ted water 


82.:- 


(9)Pertume 


o.s. 



(Preparation Method) 

|0158] (6) was dissolved in a pert ol (S) to prepare a basic aqueous solution. (3) and (4) were dissolved in the rest 
55 of (8) uniiormly and (2) was added thereto (water pnsse). (5) was addeo and dissolved into (1) with heating at 50^, 
and (9) was added therelo. The water phase was gradually added to the mixture while oeing stirred and stirred with tne 
basic aqueous solution added thereto. (7) was adoed to the mixture and sufficiently stirred to obtain a gel. 
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Compounding Example 1-13 O/W emollient cream 
(Microcapsule Ingredients) 
£ [0159] 



Inner oil pnase: 


(i)Squalane 


1 0 wt% 


(2)Lecithin 


l 


Water phase; 


(3)POE(60) hardened easier oil 


0.5 


(4)Giycerin 


10 


(5)Thyme extract 


1 


(6)Agar(PS-84) 


1 


(7)lon-exchanged water 


26.5 


Oil phase: 


(8)P0E methylpolysiloxane copolymer 


0.5 


(9)Dimethylpolysiloxane(6cps) 


49.5 



(Microcapsule Preparation Method) 

30 [0160] (2) was dissolved in (l ) with heating at 50°C to prepare an inner oil phase. The inner oil phase was gradually 
added to a mixture of (3), (4), (5) and 0.5% of (7) to obtain an oil-in-weter-soluble-solvent type emulsion. (6) was dis- 
solved in 26% of (7) with heating al 90 L C to prepare an agar aqueous solution. The agar aqueous solution cooled at 
50°C was added to the oil-in-water-soluble-solvent type emulsion heated at 50 C C while being stirred to oblain an O/W 
emulsion (average particle size: 0.5 urn). 

35 [0161] The O/W emulsion was added to s mixture of (8) and (9) while being maintained at 50 C C and emulsified to 
prepare an O/W/O emulsion. The O/W/O emulsion was gradually cooled to the room temperature to harden the agar of 
the water phase, thereby obtaining a microcapsule oily dispersion. 

(Emollient Cream Ingredients) 

40 

[0162] 



45 


(l)Scualane 


5 wt% 




(2)Acrylie acid/alkyl methacrylate copolymer 


0.1 




(3)Carboxyvinyl polymer 


1.0 


50 


(4)Sodium hydroxide 


0.2 




(5)Glycerin 


15 




(6)Microcaosule 


6 




(7)Puri1ied water 


69.7 




(8) Perfume 


O.S. 




l.9)AntiseDlic 


O.E. 



w 
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(Emollienl Cream Preparation Method) 

10163] (2) to (5) and (9) were added to (6) to prepare a water pnase. (B) was added to (1) to prepare an oil phase. 
The oi! phase was added to the water phase and the mixture was mixed and emulsified by a homomixer. Tne emulsion 
£ was further mixed with (6) added thereto, deaerated and filtrated to obtain an CVW emollienl cream. 

Compounding Example 1-14 W/O emollient cream. 

|0164] 

w 





(i)Squalane 


5 wt% 




(2)Vaseline 


5 




(3)POE glyceryl isosiearate 






(4)Gtyceryl iscsiearale 






(5)Giycerin 


10 


90 


(6)Microcapsule(Compounding Example 1-13. oily dispersion) 


10 




(7)Puritied water 


65 




(8)Pertume 


O.S. 


25 


(9)Antiseptic 


o.s. 



(Preparation Method) 

30 [0165] (5) and (9) were added to (7) and heated to 70°C (waier phase). (2) to (4) and (8) were added to (1 ) and the 
mixture was dissolved with neating to 70°C (oil phase). The oil phase and the water phase were mixed and emulsified 
by a homomixer, and then further mixed with (6) added thereto. The mixture was deaerated : filtrated, and cooled to 
obtain a W/O emollient cream. 

3b II. Gradually-Releasing Microcapsule 

Test Example 11-1 

[0166] . Microcapsules were prepared in the same way as Test Example 1-1 mentioned above except for using agar 
<o in TABLE 6 as a gelling agent. The shearing-resistance and fracture strength of the microcapsules were studied. Also, 
its gradually-releasing characteristic was examined according to the following method. 

(Gradually-Releasing Test) 

45 J0167] The microcacsule oily dispersion and an ethanol solution containing 5% tragrance (control) were put on the 
inside of left and right wrists by 0.1 g each with a spatula, respectively. The strength ot scent (tragrance scent) was eval- 
uated before being spread isncwn as "belore"), immediately after being spread with a finger tip isncwn as "after"), 1 , 3, 
6. and 12 hours thereafter according to the following standard: 
1016B] Evaluation Standard 

50 

©: strong scent 

O- relatively strong scent 

a: weak scent 

X: substantially no seen; 
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TABLE 6 





Agar 


Fracture 


Chfic f in ri- 
Oi led [ IHU 




Gradually-releasing test 












strength 


resistance 
















Name 


Amount 






Before 


After 


Ihr 


3hr 


6hr 


I2hr 


1 


T-l 


0.1 % 


5 g/cm 2 


X 


X 


® 


O 


b. 


X 


X 


2 


AX-200 


1.5 


400 


0 


X 


® 


o 


& 


X 


X 


3 


M-7 


0.5 


700 


O 


X 


o 


o 


o 


o 


L 


4 


PS-84 


1.5 


1,323 


O 


X 


c 


o 


o 


o 


b. 


5 


S-5 


3.0 


1,500 


o 


X 


o 


o 


o 


o 


L 


6 


PS-64 


3.0 


2,274 


0 


X 


X 


X 


X 


X 


X 


Control 










® 




o 


h 


X 


X 



[0169] The shearing-resistance was insufficient in Sample 1 . In Sample 2, while the shearing-resistance was tavo- 
20 rable, the scent was not different from that of the control in the releasing characteristic. Therefore, it can be considered 

that almost of perfume was released from ihe microcapsule at the time ol application. Also, because the scent was 

hardly felt in Sample 6 T whereby il was assumed lhat the perfume in the microcapsules was not released. 

[0170] In Samples 3 to 5, by contrast, the remaining time o1 the scent was very long, whereby the perfume was 

released from the microcapsule gradually. 
25 [0171] Therefore, for exhibiting a shearing-resistance and a gradually-releasing characteristic of encapsulated oil 

droplets, it is preferred that the fracture strength of the microcapsule is at least 500 g/cm 2 but less than 2,000 g/cm ? : 

and is 700 to 1,500 g/cm 2 in particular. 



Test Example II-2 

30 

[0172] Microcapsules prepared by use of a two-stage emulsifying method {Examples. II- 1. 11-2) and those prepared 
by a conventional method (Comparative Examples ll-i . 11-2) were compared with each other. In each case, the average 
particle size of OAV emulsion was set to 0.5 urn. The fracture strength of each gel prepared with a water phase was 
1,000 g/cm 2 Results are shown in TABLE 7. 



TABLE 7 





Ex. Il-l 


Ex. 11-2 


Comp.Ex. Il-i 


Comp.Ex 11-2 


O/W/O emulsifying condition 


iemperature( c C) 


50 


70 


50 


70 


Stirring rate(rpm) 


500 


2.500 


500 


2.500 


Average particle size(pm) 


Encapsulated oil droplet 


0.5 


0.5 


10 


not obtained 


Microcapsule 


100 


50 


500 


not obtained 


Inner oil phase capsulating rate(%) 


100 


100 


70 




Shearing- resistance 


C 


O 


X 





[0173] While ihe encapsulated oil droDlei diameter in Examples was substantially me seme as the emulsified par- 
ticle si2e at the time of preparing the CVW emulsion, the encapsulated oil droplet diameter in Comparative Examples 
55 increased up to 10 urn. 

[0174] Also, no loss in ihe inner oil phase occurred in Examples. By contrast, in Comparative Examples, loss in the 

inner oil phase was remarkable and no O/W/O emulsion was obtained under a severer condition. 

[0175] runner, the microcapsules of Examples were excellent in shearing-resistance ano maintained substantially 
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100% d the inner oil phase capsulating rate 

|0176] As in the 1oregoing ; ee well as tne case o1 the immediately- releasing microcapsule mentioned above, the 
emulsifying condition in the making ot tne graoually-releasing microcapsule can be set freely, whereby the particle si2e 
of microcapsule can be controlled easily. Also, the inner oil phase capsulating raie is high and yields no loss at the time 
5 of making. 

(0177] The microcapsules of TAELE 7 were prepared using tne following ingredients according to the making 
method in Test Example I-2 

(Example Microcapsule) 

10 

[0178] 



7i 


Inner oil pnase: 




(1)Vitamin A paimitate 






(2)Cetyl tsoocianoaie 


5 ' 


20 


Water phase: 




(3)POE(60) hardened caster oil 


0.5 




(4)Glycerin 


10 




(5}Agar(PS-84) 


1.5 


25 


(6)lon-exchangeo water 


2£ 




Outer oil Dhase: 




(7)POE methylpolysiloxane copolymer 


0.5 


30 


(8)Dimelhylpolysiloxane(6cps) 


49.5 




Total 


lOO.C 



(Comparative Example Microcapsule) 

35 

[0179] 



40 


Inner oil pnase: 




(1)Stearic acid 


2 wt% 




(2)Squalane 


10 


45 


Water chase" 




(3)Sorbiian monooleale 


2 




(4)Glycerin 






(5)AgarfP£-64) 


1.6 


50 


(6)lon-excnanged water 


29. c 




Outer oil chase: 




(7)POE methylpolysiloxane copolymer 


0.5 




(8)DimethylDOiysiloxane(6cps) 


*9.5 




Total 


100.C 
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Test Example J I- 3 
[0180] 



5 





Inner oil phase: 




(l)Vitamin A palmitale 


5 wt% 


w 


(2)Squalane 


9.5 




Water phase: 




(3)POE(60) hardened caster oil 


0.5 


75 


(4)1 .3-Butylenegryco! 


10 


(S)Carrageenan 


2 




(6)lon-exchanged water 


23 




Outer oil phase: 


PC 


(7)POE methylpolysiloxane copolymer 


1 




(8)Dimethylpolysiloxane(6cs) 


4£ 




(9)Benton 36 


1 


25 


Total 


100.0 



(Preparation Method) 

[0181] With the above Ingredients, a microcapsule oily dispersion was obtained according to Test Example 1-3. 
30 [0182] The average particle size o1 the microcapsule and the encapsulated oil droplet were 10 um and 0.5 nm. 
respectively. Also, the inner oil phase capsulating rate was 100 %. Further, the fracture strength of me microcapsule 
was 1,500 g/cm 2 . 
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Compounding Example II- 1 O/W cream 
(Microcapsule Ingredients) 
5 [0183] 



TABLE £ 



Ingredients 


Microcapsule 1 


Microcapsule 2 


Inner oil phase: 


Cyclosporin 


5 




Croiamiton 


15 




Vitamin C dipalmitate 




2.5 


Dioctyl sebacaie 




15 


Waier phase: 


1 ; 3-Butylene glycol 


10 


10 


POE(60) hardened caster oil 






Agar(S-5) 


1.5 


1.5 


Ion-exchanged water 


17.5 , 


20 


Outer oil phase: 


POE melhylpolysioxane copolymer 
Octamethylcyclotetrasiloxane 


49 


49 



30 

(Microcapsule Preparation Method) 

[0184] With the ingredients of TABLE 8 : a microcapsule oily dispersion was prepared according to Test Example II- 
2 and filtrated to obtain microcapsules. The fracture strength of Microcapsules 1 and 2 were 1.080 and 1,100 g/cm 2 , 
3b respectively. 

(Cream Preparation) 

[0185J With the ingredients of TABLE 9, O/W creams were prepared by a normal method. Tney were stored at 0 C C, 
<n room temperature, and 50 C C, and whether crystals deposited or not were observed by the naked eye with time until 1 
month thereafter. Results are shown in TABLE 9. 



TABLE 9 



Ingredients 


Cream 




A 


E 


C 


D 


Siearyl alcohol 


6 


6 


6 


6 


Stearic acid 


2 


2 


2 


2 


Hydrogenated lanolin 


a 


A 


4 


4 


Squalane 


0 


o 


3 




OcTyldodecanol 


10 


10 


10 


10 


Cyclosporin 






2 




Crotamiton 






6 





30 



EP 1 072 259 A2 

TABLE 9 (continued) 



Ingredients 


Cream 




A 


E 


C 


D 


Vitamin C dipa Imitate 








l 


Dioctyl sebacate 








6 


1,3-Butylene glycol 


6 


6 


6 


6 


PEG 1500 




4 


4 


4 


c 


POE(25) cetyl alcohol 


3 


3 


3 


2 


Glyceryl monostearate 


2 


2 


2 


2 


Purified water 


34 


34 


52 


53 


Microcapsule 1 


20 








Microcapsule 2 




20 






Antiseptic 




O.S. 


O.S. 


O.S. 


O.S. 


Antioxidant 


O.S. 


O.S. 


O.S. 


O.S. 


Crystal deposit 


(0 C C x 3 days) 


none 


none 


exist 


exist 




(0°C x "i month) 


none 


none 


exist 


exist 




(r.t. x 2 weeks) 


none 


none 


exist 


exist 




(r.t. x 1 month) 


none 


none 


exist 


exist 




(50°C x 2 weeks) 


none 


none 


none 


none 




(50 C C x 1 month) 


none 


none 


exist 


exist 



30 

[0186] In the case where a microcapsule encapsulating easy-to-crystallize drugs such as cyclosporin or vitamin C 
dipalmitate was compounded as with Creams A and B. no crystal deposition was seen at all. 

[0187] Therefore, the microcapsule of the present invention is very stable, whereby using it can realize a product 
which can slably contain drugs that have conventionally been hard to be compounded and gradually releases these 
35 drugs when applied on skin. 

[0188] . Also, a large amount of water-soluble drugs can be stably encapsulated in the water phase, whereby the 
microcapsule of the present invention is useful for preparation in which water-soluble drugs have conventionally been 
hardly compounded. 
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Compounding Example II-2 Lipstick 
(Microcapsule Ingredients) 
[0189] 



Inner oil phase: 


Retinol 


5 wt% 


Dioctyl sebacaie 


15 


Water phase: 


1 .3-BuTylene glycol 


10 


POE(60) hardened easier oil 


l 


*Agar(M-7) 


1.5 


Ascorbic acid 2-glucoside 


5 


Ion-exchanged water 


12.5 


Outer oil phase: 


POE methylpolysiloxane copolymer 




Oclamethylcycloietrasiloxane 


49 



(Microcapsule Preparation Method) 

30 [0190] With the above ingredients, a microcapsule oily dispersion was precared according to Test Example 11-2, 
and then liltratedto obtain microcapsules (traclure slrength of the microcapsule: 1 ; 400 g/cm 2 ). 

(Lipstick Preparation and Durability Test) 

35 [0191] 



TABLE 10 



Ingredients 


Lipstick A 


Lipstick B 


Titanium dioxide 


5 


5 


Red 3201 


0.6 


0.6 


Red 3202 


1 ■ 


1 


Red 3223 


0.2 


0.2 


Candelilia wa> 


9 


o 


Solid paraffin 


6 


E 


Bees wax 


5 


L. 


Carnauba wa> 


5 


t. 


lanolin 


11 


1 1 


Caster oil 


5.2 


17.2 


Cetyl 2-ethylhexanoaie 


20 


20 


Isopropyl myristaie 


10 


10 
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TABLE 10 (continued) 



Ingredients 


Lipstick A 


Lipstick E 


Microcapsule 


20 




Ion-exchanged water 




5 


Glycerin 




2 


POE(25)POP(20)2-tetradecyl ether 




1 


Antioxidant 


O.S. 


O.S. 


Perlume 


0.5. 


O.S. 


Moisturizing effect 


® 


A 


Wrinkle-improvement eflect 




X 



[0192] Lipsticks were prepared by a normal method with the ingredients of TABLE 10. A using test for lipsticks was 
conducted by 20 special panels, and durability of moisturizing and wrinkle-improvement effects was asked, whereby the 
evaluation was performed according to the following standard. 
20 [0193] Evaluating Standard: 



©: 16 or more panels answered that there was durability, 
O: n to 15 panels answered that there was durability. 
a: 6 to 10 panels answered that there was durability. 
25 X: 5 or less panels answered that there was durability. 

[0194] In normal lipsticks, easy-to-oxidize drugs such as retinol have been hard to be compounded due to their for- 
mulations, and also water-soluble humeclants such as ascorbic acid derivatives and the like cannot be compounded 
(Lipstick B). 

30 [0195] On the other hand, if the microcapsule of the present invention is used as Lipstick A, such drugs can oe sta- 
bly compounded in lipsticks, whereby those having durability of moisturizing and wrinkle-improvement effects are 
obtained. 

Compounding Example 11-3 Cheek rouge 

35 

[0196] 



TABLE 1 i 



Ingredients 


Cheek rouge A 


Cheek rouge B 


Kaoline 


20 


20 


Titanium dioxide 


4.2 


4.2 


Iron oxide(red) 


0.5 


0.3 


Red #202 


0.5 


0.5 


Ceresine 


1 5 


15 


Liquid paraffin 


15 


25 


Isopropyl myristate 


5 


15 


MicrocapsulefCompounding Example 11-2) 


20 




Antioxidant 


O.S. 


O.S. 


Perlume 


O.S 


O.S. 


Moisturizing effect 


@ 


X 


Wrinkle-imDrovemem effect 




X 
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[0197] With the ingrediems of TABLE 1 1 . solid cheek rouges were prepared oy a normal method. The Cheek rouge 
A including microcapsule had high durability ol moisturizing and wrinkle-improvement effects. 

Compounding Example 11-4 O/W Foundation 

[0198] 



TABLE ^2 



70 


Ingredients 


Foundation A 


Foundation E 




Talc 




3 




Titanium dioxide 




5 


If; 


Benton'ne 


0.5 


0.5 




Microcapsule* 


10 






POE sorbitan monostearate 


0.9 


0.9 




Triethsnolamine 


1 


1 




Propylene glycol 


10 


10 




Vitamin E acetate 








Ion-exchanged water 


46 4 


57 4 


2b 


Stearic acid 


2.2 


2.2 




Isohexadecyl alcohol 


7 


7 




Glyceryl monostearate 


2 


2 




Liquid ianolin 


2 


2 


30 


Liquid paraffin 


£ 


6 




Antiseptic 


Q.S. 


Q.S. 




Antioxidant 


0.5 


O.S. 




Perfume 


O.S. 


O.S. 




Change ol color(50 c C f 1 month) 


none 


exist 



*I1 was ptepared according to the microcapsule ol Compounding 
Example 11-2 woth vitamin E acetate in the place ot tetinol. 

40 



[0199] OAW foundations were prepared by a normal metnoo. and whether there was a change ot color or not after 
being stored for 1 month at 50 C C was observed with the naked eye. 

|0200] Although a change of color was seen in Foundation 6 in which vitamin E acetate was comDounded as it was, 
no change of color was seen in Foundation A in which a microcapsule encapsulating vitamin E acetate was com- 
4.a pounded. 

Compounding Example 11-5 Jelly-like peel-oft pack 

[0201] 





Polyvinyl alcohol 


1 5 wt% 




Carboxymethyl cellulose 


5 




"i .5-Butylene glycol 


5 




Etnanol 


5 
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(continued) 






POE oleyl alcohol 


0.5 




Microcapsule(Compounding Example II-2) 


10 


£ 


Ion-exchanged water 


59.5 



[0202] Jelly-like peel-off pack was prepared by a normal method. Since normal jelly-like packs are aqueous, oils 
and oil-soluble drugs are hard to be compounded therein. Ey contrast, using the microcapsule of the present invention 
70 can yield a pack which can stably contain oils and oii-solubie drugs therein, and gradually release these encapsulated 
materials therelrom upon application. 

Compounding Example 11-6 Capsule-containing sheet 

75 [0203] 



(1)1 ,3-Butylene glycol 


. 15wt% 


(2)Polyvinyl alcohol 


c 


(3)Microcapsule(Compounding Example 11-2) 


50 


(4)Ethanol 


10 


(5)PEG 6000 


3 


(6)PEG 1200 


2 


(7)POE(25) hardened easier oil 


5 


(8)Stearic acid 


10 



(Preparation Method) 

[0204] According to Compounding Example 1-6. a sheet type product was prepared. 

35 



AO 



50 
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Compounding Example II-7 Deodorant powder spray 

(Microcapsule Ingredients) 

[0205] 



Inner oil phase: 


p) Zinc paraphenolsultonate 


4.25 wt% 


(2) Squalane 


4 


(3) Trictosan 


0.25 


(4) Isopropyl myrisiale 


2.5 


Water phase: 


(5) 1 ; 3-Butylene glycol 


TO 


(6) POE(60). hardened caster oil 




(7) Agar(To) 


"i 


(8) Gellan gum 


0.3 


(9) Citric acid 


O.S. 


(10)Sodium chloride 


0.1 


(n)Ascorbic acid 2-glucoside 


2.5 


(l2)lon-exchanged water 


Balance 


(13) Antioxidant 


Q.S, 


Outer oil phase: 


(14) POE methylpoiysilcxane copolymer 

(15) Ocladecy!cyclotetrasiloxane 


l 

49 



35 

(Preparation Method) 

[0206] With the above ingredients, microcapsules were obtained according to Compounding Example 1 -7 (fracture 
40 strength o1 the microcapsule: 800 g/cm 2 ). by using the microcapsules, a spray was obtained according to Compounding 
Example I-7. 

Compounding Example II-8 Semitransparent lotion 
45 [0207] • 



(1)1.S-6uTylene glycol 


6 wl% 


(2)Glycerin 


5 


(3)Polyethylene glycol 400 




(4)Oiive oi 


O.f 


(5)POE(20) sorbiian monostearate 




(6)Ethano! 




(7)Microcapsule(Examplell- 1) 
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(continued) 






(B)Purified water 


73.7 




(9)Pertume 


0 £ 


5 


(lO)Antiseptic 


o.s. 



{Preparation Method) 
to [0208] A lotion was obtained according to Compounding Example 1-6. 
Compounding Example 11-9 O/W emollient lotion 
[0209] 





(1)Stearic acid 


2 wt% 


20 


(2)Cetyl alcohol 


1.5 




(3)Vaseline 


4 




(4)Squalane 


5 




(5)Glyceryl tri-2-ethylhexanoate 


2 


25 


(6)Sorbitan monooleate 


2 




(7)Dipropylene glycol 


5 




(8)Polyethylene glycol 1500 




30 


(9)Triethanolamine 


1 




(lO)Microcapsule(Example ll-2 ; oily dispersion) 


10 




(n)Purrfied water 


64.5 




(12)Per1ume 


O.S. 




(l3)Antisep'tic 


O.S. 


(Preparation Method) 






to [0210] An emollient lotion was obtained according to Compounding Example 1-9. 


Compounding Example 11-10 W/O massage cream 




[0211] 






At 








(l)Microcryslalline wax 


9 wt% 


5G 


(2)Solid paraffin 


2 




(3) Bees wax: 






(4)Veseline 


c 




<5)Hydrogenated lanolin 


5 




(6)Souaiane 


30 




|7)Hexedecyl adioate 


1 
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(continued) 


(8)Propylene glycol 


5 


(9)Glyceryl monooleate 


3.5 


(10)POE(20) sorbitan monooleale 


1 


(ll)Microcapsule(Example 11-2. oily dispersion) 


4 


02)Purified water 


30.5 


(l3)Peiiume 


O.S. 


(i4)Amiseptic 


O.S. 



(Preparation Method) 

It: 

[0212] A cream was obtained according to Compounding Example 1-10. 
Compounding Example 11-1 1 W/O emollient cream 
po [0213] 



(i)Squalane 


20 wt% 


(2)Cetyl isooctanoaie 


8.5 


(3)Microcrysla!line wax 


1 


(4)Organophilic clay mineral 


1.3 


(5)POE glyceryl triisostearate 


0.2 


(6)Glycerin 


5 


(7)Microcapsule(Examp!e ll-l, oily dispersion) 


5 


(B)Purified water 


59 


(9)Pertume 


O.S. 


(10) Antiseptic 


Q.S. 



<o (Preparation Method) 

[0214] A cream was obtained according to Compounding Example 1-1 
Compounding Example 11-12 Moislure gel 

4.'' 

[0215] 



(l)Dipropylene glycol 


7 wt% 


(2)Polyethylene glycol 1500 


e 


(3)Carboxyvinyl polymer 


0.4 


(4)Methyl cellulose 


0.2 


(5)POE(15) oleyl ether 


1 


(6)Potassium hydroxide 


0.1 
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(continued) 




(7)Microcapsule(Example ll-l) 


1 


(8)Purifiea water 


82.3 


(9)Perfume 


Q.S. 



(Preparation Method) 
w [0216] A gel was obtained according to Compounding Example 1-12. 
111. Non-Releasing Microcapsule 
Test Example lll-l 

75 

[0217] Microcapsules were prepared in the same way as Test Example M mentioned above except for using agar 
in TABLE 13 as a gelling agent. The shearing-resistance and Iracture strength of the microcapsules were studied. Also, 
the maintaining characteristic of encapsulated oil oropleis was examined according to the following method. 

20 (Maintaining Test) 

[0218] The microcapsule oily dispersion and an ethanoi solution containing 5% fragrance (control) were put on the 
inside of left and right wrists by 0.1 g each with a spatula, respectively. Whether the scent (fragrance scent) was felt or 
not was evaluated before being spread (shown as "before"), immediately after being spread with a linger tip (shown as 
25 "after"), and 3 hours thereafter according to the following standard: 
[0219] Evaluation Standard 

O: substantially no scent was felt. 
X: scent was felt 

30 

TABLE 13 





No. 


Agar 


Fracture strength 


Shearing-resistance 


Maintaining test 


35 




Name 


Amount 






Before 


After 


3hr 




1 


AX-100 


0.7% 


Sg/cm^ 


X 


o 


X 


X 




2 


AX-200 


1.5 


400 


O 


o 


X 


X 




3 


PS-64 


1.5 


1.323 


o 


o 


X 


X 


40 


4 


PS-84 


3.0 


2.27* 


o 


o 


O 


O 




5 


M-7 


3.0 


3.500 


o 


o 


o 


O 




6 


M-7 


5.0 


4,500 


o 


o 


o 


O 


45 


Control 










X 


X 


X 



[0220] The shearing-resistance was insufficient in Sample 1. In Samples 2 and 3. while the shearing-resistance 
was favorable, the scent was felt by releasing the Dertume by application. 
so [0221] In Samples 4 to 6, by contrast, the scent was hardly felt after application, wnereby it was suggested that the 
perfume was maintained in the microcapsule without being released. 

[0222] Therefore, for exhibiting a shearing-resistance and a maintaining characteristic of encapsulated oil droplets, 
it is preferred that the fracture strength of the microcapsule is at least 2,000 g/cm 2 but 5.000 a/cm 2 or less, and is 2.200 
to 4,500 g/cm 2 in particular. 

55 

Test Example 1 11-2 



[0223] Microcapsules prepared by use of a two-stage emulsifying method (Examples lll-l. 111-2) and those pre- 
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pared by a conventional method (Comparative Examples MM . III-2) were compared with each other. In each case, the 
average particle size ot O/W emulsion was set to 0.5 urn. The fracture sirenglh ot each gel prepared with a water phase 
was 2.300 g/cm 2 . Results are shown in TABLE 14. 



TABLE U 





Ex. IIM 


Ex. 111-2 


Comp.Ex. Ill- 1 


Comp.Ex 111-2 


O/W/O emulsifying condition 


Temperature(°C) 


50 


70 


50 


70 


Stirring rate(rpm) 


500 


2.500 


500 


2,500 


Average particle size(um) 


Encapsulated oil droplet 


0.5 


0.5 


10 


not obtained 


Microcapsule 


100 


50 


500 


not obtained 


Inner oil phase capsulating raie(%) 


100 


100 


70 




Shearing-resistance 


0 


o 


X 





20 

[0224] While the encapsulated oil droplet diameter in Examples was substantially the same as the emulsified par- 
ticle size at the time of preparing the O/W emulsion, the encapsulated oil droplet diameter in Comparative Examples 
increased up to 10 urn. 

[0225] Also, no loss in the inner oil phase occurred in Examples. By contrast, in Comparative Examples, loss in the 
25 inner oil phase was remarkable and no O/W/O emulsion was obtained under a severer condition. 

[0226] Further the microcapsules of Examples were excellent in shearing-resistance and maintained substantially 
100% o1 the inner oil phase capsulating rate 

[0227] As in the foregoing, as well as tne case of the immediately- or gradually-releasing microcapsules mentioned 
above, the emulsifying condition in the making of the non-releasing microcapsule can be set freely, whereby the particle 
30 size ot microcapsule can be controlled easily. Also, the inner oil phase capsulating rate is high and yields no loss at the 
time ot making. 

[0228] The microcapsules of TABLE 14 were prepared using the following ingredients according to the making 
melhod in Test Example 1-2 



35 (Example Microcapsule) 
[0229] 



Inner oil phase: 


(l)Vitsmin A balmitate 


5 wl% 


(2)Cetyl isooctanoate 


5 


Water phase: 


(3)POE(60) hardened caster oil 


0.5 


(4)Glycenn 


10 


(5)Agar(PS-64) 




(6)lon-excnanged water 


26.5 


Outer oil phase: 


(7)POE melhylpoiysiloxane copolymer 


0.5 


(8)Dimethylpoiysiioxane(6cps) 


49.5 


Total 


100.C 
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(Comparative Example Microcapsule) 
[0230) 



Inner oil phase: 


(1 )Siearic acid 


2 wt% 


(2)Squslane 


10 


Water phase: 


(3)Sort>itan monooleate 


2 


(4}Glycerin 


5 


(5)Agar(PS-84) 


3 


(6)lon-exchanged water 


28 


Outer oil phase: 


(7)POE methylpolysilxane copolymer 


0.5 


(8)Dimethylpolysiloxane(6cps) 


49.5 


Total 


100.0 



25 

Test Example 111-3 
[0231] 



30 





Inner oil phase: 




(l)Vitamin A palmitate 


5 wt% 


35 


(2)Squatane 


9.5 




Water phase: 




(3)POE(60) hardened caster oil 


0.5 


40 


(4)l.3-BuTylenegrycol 


10 


(5)Carrageenan 


5 




(6)lon-exchanged water 


20 




Outer oil phase: 


4b 


(7)POE methylpolysiloxane copolymer 


1 




(8)Dimethylpolysiloxane(6cs) 


46 




(9)Benton 36 


1 


50 


Total 


100.0 



(Preparation Method) 

[0232] A microcapsule oily dispersion was obtained according to Test Example 1-3. 
$k [0233] The average particle size ot the microcapsule and the encapsulated oil droplet were 10 urn and 0.5 urn. 
respectively. Also, the inner oil prase cacsuiating rate was 100 c , c . Further, the fracture strength ol the microcapsule 
was 2.400 g/cm ? . 

41 



EP 1 072 259 A2 

Compounding Example lll-l O/W Foundation 
(Microcapsule Ingredients) 
5 [0234] 



Inner oil phase: 


4-Tert-buty!-4 , -methoxybenzoylmetnane 


5 wt% 


Dioctyl sebacate 


15 


Water phase: 


1.3-Butylene glycol 


10 


POE(60) hardened caster oil 


1 


Agar(M-7)- 




Ascorbic acid 2-glucoside 


5 


Ion-exchanged water 


11 


Outer oil phase: 


POE methylpolysiloxane copolymer 


1 


Octemethylcycloteirasiloxane 


49 



(Microcapsule Preparation Method) 
30 |0235] In the same way as Test Example 111-1, a microcapsule oily dispersion was prepared and nitrated to obtain 



(Foundation Preparation) 

2b [0236] An O/W foundation was prepared by a normal method, end whether there was a change ol color or not after 
being stored for 1 month at 50"C was observed with the naked eye. 

[0237] As shown in TABLE 15, although a change of color was seen in Foundation B in which an organic UV- 
absorbing agent (4-iert-butyl-4'-methoxybenzoyimethane) was compounded simply, no change of color was seen in 
Foundation A in which a microcapsule encapsulating the organic UV-absorbing agent was compounded. 
*o [0238] Therefore, the microcapsule of the present invention is excellent in store stability of the encapsulated oil 
droplets. Also, as shown in Test Example lll-l ; since the encapsulated oil droplets were maintained in the microcapsule 
even after application, it can prevent the UV-absorbing agent from contacting with skin directly. 



TABLE -ib 



Ingredients 


Foundation A 


Foundation B 


Talc 




3 


Titanium dioxide 


5 


5 


Benionile 


0:5 


0.5 


Microcapsule 


10 




POE sorbitan monostearate 


0.9 


0.9 


Trietnsnoiamine 




1 


Propylene glycol 


10 


10 


Diisopropyl sebacate 




10 
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TABLE 15 (continued) 



Ingredients 


Foundation A 


Foundation B 


4-Ter1-butyl-4'-methoxybenzoylmethane 






Ion-exchanged water 


46.4 


47.4 


Stearic acid 


2.2 


2.2 


Isohexadecyl alcohol 


7 


7 


Glyceryl monostearate 


2 




Liquid lanolin 


2 


2 


Liquid paraffin 


E 


8- 


Antiseptic 


O.S. 


O.S. 


Antioxidant 


O.S. 


O.S. 


Perfume 


O.S. 


O.S 


Change ot color(50 c C. 1 month) 


none 


exist 



20 

Compounding Example 111-2 W/O sunscreen cream 

[0239] In TABLE 16, as well as Compounding Example .111-1, although a change ot color was seen in Sunscreen 
cream B in which an organic UV-absorbing agent (4-tert-butyl-4'-methoxybenzoylmethane) was compounded simply, no 
25 change ol color was seen in Sunscreen cream Foundation A in which a microcapsule encapsulating the organic UV- 
absorbing agent was compounded. 



TABLE 16 



Ingredients 


Cream A 


Cream B 


1 ,3-Butylene glycol 


5 


5 


Microcapsule(Compounding Example lll-l) 


20 




Ion-exchanged water 


19.5 


37.5 


Octyl p-methoxycinnamaie 


5 


5 


4-Tert-butyl-4'-methoxybenzoylmethane 




2 


Oxybenzone 


3 




Hydrophobic-treated litanium dioxide 


3 




Squalane 


40 


40 


Glyceryl diisostearate 


3 




Organophilic montmorillonne 


1.5 


1.5 


Antiseptic 


O.S. 


O.S 


Perfume 


O.S 


O.S 


Change of color (50 C C. i months 


none 


exisi 
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Compounding Example III-3 Lipstick 
(0240] 



Titanium dioxide 


5 wt% 


Red #201 


0.6 


Red #202 




Red #223 


0.2 


Candelilfa wax 


0 


Solid paraffin 


8 


Bees wax 


5 


Carnauba wax 


t. 


lanolin 


n 


Caster oil 


5.2 


Cetyl 2-ethylhexanoaie 


20 


Isopropyl myrisiale 


10 


MicrocapsuleiCompounding Example lll-l) 


20 


Antioxidant 


O.S, 


Perfume 


o.s. 



30 Compounding Example 111-4 Cheek rouge 
[0241] 

25 



Kaoline 


20 wt% 


Titanium dioxide 


4.2 


Iron oxide (red) 


O.S 


Red #202 


0.5 


Ceresine 


15 


Liquid pa raft in 


16 


Isopropyl myrisiate 




MicrocapsuleiCompounding Example lll-l) 


20 


Antioxidant 


O.S. 


Perfume 


o.s. 
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Compounding Example III-5 Facial scrub soap 
(Microcapsule Ingredients) 
5 [0242] 



Inner oil phase: 


Squalane 


3 WT% 


Water phase: 


1,3-Butylene glycol 


10 


POE(60) hardened caster oil 




Agar(M-7) 


5 


Ion-exchanged water 


3 1 


Outer oil phase: 


POE melhylpolysiloxane copolymer 




Decamethylcyclopentasiloxane 


49 



25 (Microcapsule Preparation Method) 

10243) In the same way as Test Example lll-l, a microcapsule oily dispersion was prepared and tin rated to obtain 
microcapsule (fracture strength: 5 7 000g/cm 2 ). (Facial Scrub Soap Preparation) 

30 



Part A: 


Stearic acid 


12 wt% 


Myristic acid 


14 


Laurie acid 


5 


Squalane 




Sorbil (70% sorbitol aqueous solution) 


15 


Glycerin 


10 


l .S-Butylene glycol 


10 


Part E: 


Potassium hydroxide 


5 


lon-excnanged water 


15 


Pan C: 


POE(20) glyceryl monostearate 


2 


Acyl melhyllaurine 


£ 


Pari D: 


Microcapsule 
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Preparation method: 

[0244] Part A was dissolved with heating and maintained at 70°C. Part B was added to the part A while being stirred 
and the mixture was neutralized sufficiently. Part C was added to the mixture at 50°C, and then part D was further 
5 added and mixed therein. The mixture was deaerated, filtrated and cooled to obtain a facial scrub soap. 

IV. Coated Microcapsule 

Test Example IV-1 

10 

(Non-Coated Microcapsule Ingredients) 
[0245] 

15 



Inner oil phase: 


Squalane 


10wt% 


Water phase: 


1,3-Butylene glycol 


5 


POE(60) hardened caster oil 


1 


Agar(PS-84) 


1 


Ascorbic acid 2-glucoside 


2 


Ion-exchanged water 


31 


Outer oil phase: 


POE methylpolysiloxane copolymer 


1 


Octamethylcyclotetrasiloxane 


49 



(Non-Coated Microcapsule Preparation Method) 

35 

[0246] The inner oil phase was gradually added to a mixture of 1 ,3-butylene glycol, POE (60) hydrogenated castor 
oil and ascorbic acid 2-glucoside to obtain an oil-in-water-soluble-solvent type emulsion. Agar was dissolved in ion- 
exchanged water with heating at 90°C to prepare an aqueous agar solution. The aqueous agar solution cooled to 50°C 
was added to the oil-in-water-soluble-solvent type emulsion heated to 50°C while being stirred, whereby an OAV emul- 
<o sion (avenge particle size: 0.5 nm) was obtained. 

[0247] The O/W emulsion was added to the outer oil phase, and the mixture was emulsified at 50°C x 500 rpm to 
prepare an OAWO emulsion. It was gradually cooled to room temperature to harden apar in the water phase, thereby 
obtaining a microcapsule oily dispersion (average microcapsule particle size: 100 u.m; avenge encapsulated oil droplet 
particle size: 0.5 urn). This oily dispersion was filtrated to obtain non-coated microcapsules. 

45 

(Coated Microcapsule) 

[0248] A coating agent was dissolved in the above-mentioned microcapsule oily dispersion with a predetermined 
concentration. After being stirred for 30 minutes, the resulting was filtrated, thereby obtaining coated microcapsules. 

50 

(Contraction State) 

[0249] The respective states immediately after filtration and after being dried for 24 hours at 25 C C were observed 
through a microscope, and were evaluated according to the following standard: 
55 [0250] Evaluation Standard: 

no contraction 
A : slight contraction 
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X: obvious contraction 
(Elution of A2G) 

s [0251] 10 weight parts of the microcapsule were dispersed into 90 weight parts of water, and the dispersion was 
stored at room temperature. The coated microcapsule dried for 24 hours at 25°C after filtration, and the non-coated 
microcapsule immediately after filtration were tested. After 1 mouth, ascorbic acid 2-glucoside (A2G) in water was 
quantitatively determined by HPLC. The eluting ratio of A2G was calculated while the case where A2G was wholly 
eluted from the microcapsule was taken as 1 00%. 

10 

(Dispersibil'rty) 

[0252] 10 weight parts of the microcapsule were added to 90 weight parts of a dispersion medium. After being 
stirred for 10 minutes, the resulting mixture was observed through a microscope, and was evaluated according to the 
is following standard. The coated microcapsule dried for 24 hours at 25°C after filtration, and the non-coated microcapsule 
immediately after filtration were tested. 
[0253] Evaluation Standard: 

©: no coagulation at all 
20 O : slight coagulation 

a: half or more coagulated 
X: substantially coagulated 



TABLET 7 



Coating agent* 


Solid paraffin 


5 








Highly polymerized 
methyl polysiloxane 




2 






Ethyl cellulose 






1 




Contraction State 


Immediately after filtrating 


O 


o 


o 


o 


After drying 


O 


o 


o 


X 


Elution of A2G(%) 


0 


0 


0 


10 


Dispersibil'rty 


Methylpolysi- 
loxane(20cps) 


® 


® 


O 


A 


Dioctyl sebacate 


O 


o 


® 


A 



'Adding amount (g) of the coating agent per 100g of 
45 microcapsule oily dispersion 

[0254] TABLE 17 shows results of evaluation of microcapsules coated with lipophilic coating agents (solid paraffin, 
highly polymerized methyl polysiloxane) or an amphiphilic coating agent (ethyl cellulose). From TABLE 17, it can be 
so seen that these coatings suppress the contraction of microcapsules in air, and improve the dispersibility in lipophilic 
medium. Also, the elution of encapsulated component (ascorbic acid 2-glucoside) from the microcapsule in water is 
suppressed. 

[0255] When a non-coated microcapsule is simply added into base materials containing lipophilic and amphiphilic 
substances, the microcapsule does not be coated sufficiently, whereby the effects mentioned above would not be exhib- 
55 ited. This will be supported by the following results. 

[0256] TABLE 1 8 shows the dispersibility when coated or non-coated microcapsules are dispersed into a medium 
containing a coating agent. When TABLE 18 is compared with TABLE 17, no difference in dispersibility is seen accord- 
ing to whether there is a coating agent in the medium or not. In any case, the coated microcapsule has a higher dis- 
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persibility than the non-coated microcapsule. As a consequence, it is understood that, for coating a microcapsule, it is 
necessary to bring the microcapsule into contact with a coating agent, then eliminate the solvent, and dry the residue; 
and that coating would not sufficiently be effected when the microcapsule is simply added in a base material containing 
a coating agent. 



TABLE 18 



Coating agent* 


Solid paraffin 


5 








Highly polymerized 
methyl polysiloxane 




2 






Ethyl cellulose 






1 




Dispersibility** 


Octyl sebacate contain- 
ing solid paraffin 


O 


o 


<§> 


A 


Methyl poly!oxane(20cps) 
containing highly polym- 
erized methyl polyloxane 


® 


■® 


o 


A 


Octyl sebacate contain- 
ing ethyl cellulose 


O 


o 


© 


A 



'Adding amount (g) of the coating agent per 1O0g oi 
microcapsule oily dispersion 
"Each concentration of coating agent in dispersion 
medium was 10wt% 



30 Test Example IV-2 

[0257] The case where non-coated microcapsules of Test Example IV-I were subjected to hydrophilic coating was 
studied similarly. Results are shown in TABLE 19. 

[0256] From TABLE 1 9, it is understood that the contraction in air and the elution of encapsulated components from 
35 the microcapsule are suppressed in the case of hydrophilic coating as well. Also, the dispersibility of microcapsule in 
water can be improved by hydrophilic coating. Here, substantially no difference was seen in dispersibility between the 
case where each microcapsule was dispersed in water and the case where ft was dispersed in water containing a 
hydrophilic coating agent. 

40 

TABLE 19 



Coating agent* 


Polyvinyl alcohol 


5 


1 




Contraction State 


Immediately after filtrating 


O 


O 


o 


After drying 


O 


A 


X 


Elution of A2G(%) 


0 


5 


10 


Dispersibility 


Water 


® 


® 


O 


Water containing polyvinyl alco- 
hol** 




® 


O 



'Adding amount (g) of the coating agent per 100g of micro- 
capsule oily dispersion 

"The concentration of polyvinyl alcohol in water was 10wt%. 
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Manufacturing Example IV-1 

[0259] Non-coated microcapsules were prepared by using Ina Agar AX-1 00 in the place of agar in the non-coated 
microcapsule of Test Example IV-1 , and collected by filtration. 1 0g of thus obtained microcapsules were added to a mix- 
5 ture of 1 0 g of siliconized pullulan, 60 g of decamethylcylcopentasiloxane, and 30 g of ethanol. After being stirred for 1 
minute, the microcapsules were collected by filtration, and dried upon blowing at room temperature, whereby the aimed 
coated microcapsules were obtained. 

Manufacturing Example IV-2 

70 

[0260] Non-coated microcapsules were prepared by using carrageenan in the place of agar in the non-coated 
microcapsule of Test Example IV-1 , and collected by filtration. I0g of thus obtained microcapsules were added to a mix- 
ture of 5 g of polyvinyl alcohol, 5g of acrylic acid-alkyl acrylate copolymer, 70 g of purified water, and 20 g of ethanol. 
After being stirred for 10 minutes, the microcapsules were collected by filtration, and dried upon blowing at room tem- 
15 perature, whereby the aimed coated microcapsules were obtained. 

Manufacturing Example IV-3 

[0261] 1 0g of non-coated microcapsules of Test Example IV-1 were added to a mixture of 5 g of stearic acid, 5g of 
20 POE hardened caster oil, 60 g of hexane, and 30 g of ethanol. After being stirred for 5 minutes, the microcapsules were 
collected by filtration, and dried upon blowing at room temperature, whereby the aimed coated microcapsules were 
obtained. 

Compounding Example IV-1 O/W cream 

25 

[0262] 



30 


Stearic acid 


8wt% 




Stearyl alcohol 


4 




Propylene glycol 


5 


35 


Glyceryl monostearate 


2 




Potassium hydroxide 


0.4 




Coated microcapsule(Manufacturing Example IV-1) 


10 




Purified water 


64.6 


40 


Antiseptic 


Q.S. 




Antioxidant 


Q.S. 




Perfume 


Q.S. 



45 

(Preparation Method) 



[0263] Propylene glycol and potassium hydroxide were added to purified water, and then heated to 70°C (water 
phase). Stearic acid and stearyl alcohol were dissolved with heating, and then, with glyceryl monostearate, antiseptic, 
so antioxidant and perfume added thereto, were heated to 70°C (oil phase). The oil phase was added to the water phase 
and pre-emulsrfied. The emulsion was mixed uniformly by a homomixer, and further mixed uniformly at room tempera- 
ture with the microcapsule added thereto to obtain an OAW cream. 

55 
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Compounding Example IV-2 W/O cream 
[0264] 



Squalane 


20 wt% 


Cetyl isooctanoate 


8.5 


Microcrystalline wax 


1 


Organophilic clay mineral 


1.3 


POE glyceryl triisostearate 


0.2 


Glycerin 


10 


Coated microcapsule(Manufacturing Example IV-2) 


10 


Purified water 


49 


Antiseptic 


Q.S. 


Perfume 


Q.S. 



(Preparation Method) 

25 [0265] Squalane, cetyl isooctanoate and microcrystalline wax were dissolved with heating, and organophilic clay 
mineral, POE glyceryl triisostearate, antiseptic and perfume were added thereto. The mixture was heated to 70°C, sus- 
pended and dissolved uniformly to obtain an oily gel. Glycerin was added to purified water, and heated to 70°C (water 
phase). By a homomixer, the oily ge! and the water phase were mixed uniformly and .with the microcapsule added 
thereto, further mixed at room temperature, thereby obtaining a W/O cream. 

30 

Compounding Example IV-3 Moisture gel 
[0266] 



Dipropylene glycol 


7wt% 


PEG 1500 


8 


Methyl cellulose 


0.2 


POE(15) oleyl ether 


1 


Potassium hydroxide 


0.1 


Coated microcapsule(Manufacturing Example IV-3) 


5 


Purified water 


78.3 


Antiseptic 


Q.S. 


Coloring agent 


Q.S. 


Chelating agent 


Q.S. 


Perfume 


Q.S. 



(Preparation Method) 

55 

[0267] The ingredients other than potassium hydroxide were mixed and dissolved uniformly, and potassium hydrox- 
ide was added thereto, thereby obtain a moisture gel. 
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Compounding Example IV-4 Powdery Foundation 
[0268] 





Talc 


20.3 wt% 




Mica 


35 


TO 


Kaoline 


5 




Titanium dioxide 


10 




Titanium mica 


3 


15 


Zinc stearate 
Red iron oxide 


1 
1 




YpIIow iron oxidp 


3 




Black iron oxide 


0.2 


20 


Nylon powder 


5 




Squalane 


6 




Lanolin acetate 


1 


25 


Octyldodecyl myristate 


2 




Neopentyl glycol dtisooctanoate 


2 




Sorbitan monooleate 


0.5 




Coated microcapsule(Manufacturing Example IV-1) 


5 


30 


Antiseptic, Antioxidant 


Q.S. 



(Preparation Method) 

35 [0269] After pigments were mixed by a blender, ingredients other than the microcapsule were added thereto, and 
the mixture was pulverized by a pulverizer. The microcapsule was added to and mixed well with the resulting, and then 
the mixture was compression-molded, whereby a powdery foundation was obtained. 

Compounding Example IV-5 Lipstick 

40 

[0270] 



45 


Titanium dioxide 


4.5wt% 




Red #201 


0.5 




Red #202 


2 


50 


Red #203 


0.05 




Ceresine 


4 




Candelilla wax 


8 




Carnauba wax 


2 


55 


Caster oil 


25 




Isostearic acid diglyceride 


39.95 
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(continued) 




POE(25) POP(20) 2-tetradecyl ether 


1 


Purified water 


5 


Glycerin 


2 


Propylene glycol 


1 


Coated microcapsule(Manufacturing Example IV-2) 


5 


UV-absorbing agent 


Q.S. 


Antioxidant 


Q.S. • 



(Preparation Method) 

is 

[0271] Titanium dioxide, Red #201 and Red #202 were added to a part of castor oil, and the resulting mixture was 
subjected to roller processing (pigment part). Red #223 was dissolved in the rest' of castor oil (dye part). Purified water, 
glycerin and propylene glycol were uniformly dissolved at 80°C (water phase). The other ingredients except for the 
microcapsule were mixed together, and the pigment part and dye part were added thereto. The mixture was uniformly 
20 dispersed by a homomixer and then, with the water phase added thereto, was emulsified by the homomixer. Further, 
the microcapsule was added and dispersed therein, and then the resulting mixture was caused to flow into a mold and 
cooled, whereby a lipstick was obtained. 

Compounding Example IV-6 Rinse 

25 

[0272J 



30 


Dimethylpolysiloxane(20cps) 
Liquid paraffin 


3 wt% 
1 




Cetyl alcohol 


1.5 


35 


Stearyl alcohol 


1 




Stearyl trimethyl ammonium chloride 


0.7 




Glycerin 


3 




Coated microcapsule(Manufacturing Example IV-3) 


2 


40 


Perfume, Coloring agent, Antiseptic 


Q.S. 




Purified water 


87.8 



45 (Preparation Method) 

[0273] Stearyl trimethyl ammonium chloride, glycerin and coloring agent were added to purified water and the mix- 
ture was maintained at 70°C (water phase). The other ingredients except for the microcapsule were dissolved with heat- 
ing at 70°C, and the microcapsule was added thereto (oil phase). The oil phase was added to the water phase and the 
so mixture was emulsified by a homomixer, and then cooled to obtain a rinse. 

Claims 

1 . A microcapsule, wherein an oil droplet having an average particle size of 0.01 to 3 urn is encapsulated and a cap- 
55 sulating agent is a hydrophilic polymer gelling agent. 

2. The microcapsule according to claim i .wherein a fracture strength of the microcapsule is at least 1 0 g/cm 2 but less 
than 500 g/cm 2 . 
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3. The microcapsule according to claim 2, which releases the encapsulated oil droplet therefrom immediately when 
the microcapsule is applied on skin. 

4. The microcapsule according to claim 1, wherein a fracture strength of the microcapsule is at least 500 g/cm 2 but 
5 less than 2,000 g/cm 2 . 

5. The microcapsule according to claim 4, which releases the encapsulated oil droplet therefrom gradually when the 
microcapsule is applied on skin. 

10 6. The microcapsule according to claim 1 , wherein a fracture strength of the microcapsule is at least 2,000 g/cm 2 but 
5,000 g/cm 2 or less. 

7. The microcapsule according to claim 6, which does not release the encapsulated oil droplet therefrom when the 
microcapsule is applied on skin. 

15 

8. The microcapsule according to any of claims 1 to 7, wherein the capsuiating. agent comprises essentially a 
hydrophilic polymer gelling agent which hardens by heating and cooling. 

9. The microcapsule according to any of claims 1 to B, wherein the hydrophilic polymer gelling agent is agar. 

20 

10. The microcapsule according to any of claims 1 to 8, wherein the hydrophilic polymer gelling agent is carrageenan. 

11. The microcapsule according to any of claims 1 to 10, which comprises a hydrophilic nonionic surfactant and a 
water-soluble solvent. 

25 

12. A microcapsule oily dispersion, wherein the microcapsule according to any of claims 1 to 11 dispersed in an oil 
phase. 

13. The microcapsule oily dispersion according to claim 12, which is obtained by the steps of: 

30 

preparing an O/W emulsion from an inner oil phase and a water phase containing the hydrophilic polymer get- 
ling agent; 

preparing an O/W/O emulsion by dispersing and emulsifying the O/W emulsion into an outer oil phase; and 
hardening the water phase of the O/W/O emutsion. 

35 

14. The microcapsule oily dispersion according to claim 13, wherein the O/W emulsion is prepared by the steps of: 

preparing an oil-in-water-soluble-solvent type emulsion by adding the inner oil phase to a water-soluble solvent 
containing a hydrophilic nonionic surfactant and 
40 adding an aqueous solution of the hydrophilic polymer gelling agent to the oil-in-water-soluble-solvent type 

emulsion. 

15. The microcapsule according to any of claims 1 to 11, which is obtained by eliminating the outer oil phase of the 
microcapsule oil dispersion according to claim 13 or 14. 

45 

16. The microcapsule according to any of claims 1 to 15, which comprises an oil-sotuble drug therein. 

17. The microcapsule according to claim 6, which comprises an organic UV-absorbing agent therein. 
so 18. A cosmetic preparation, which comprises the microcapsule according to any of claims 1 to 1 7. 

19. A solid cosmetic preparation, which comprises the microcapsule according to any of claims 1 to 17. 

20. A sunscreen cosmetic preparation, which comprises the microcapsule according to claim 17. 

55 

21 . A coated microcapsule, wherein the microcapsule according to any of claims 1 to 1 7 is coated with a coating agent. 

22. The coated microcapsule according to claim 21, wherein the coating agent is a lipophilic or amphiphilic coating 
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agent. 

23. The coated microcapsule according to claim 22, wherein the coating agent is a hydrophobic polysaccharide. 
5 24. The coated microcapsule according to claim 21, wherein the coating agent is a hydrophilic coating agent. 

25. A cosmetic preparation, which comprises the coated microcapsule according to any of claims 21 to 24. 

26. A method of making a microcapsule, which comprises the steps of 

w 

preparing an OA/V emulsion from an inner oil phase and a water phase in which a hydrophilic polymer gelling 
agent hardening by heating and cooling has been dissolved with heating beforehand, at a hardening tempera- 
ture of the gelling agent or higher, said OAV emulsion having an average particle size of 0.01 to 3 u,m; 
preparing an OA/V/O emulsion by dispersing and emulsifying the O/W emulsion into an outer oil phase at the 
75 hardening temperature of the gelling agent or higher; and 

hardening and capsulating the water phase by cooling the OAV/O emulsion to the hardening temperature of 
the gelling agent or lower. 

27. The method of making a microcapsule according to claim 26, wherein the step of preparing the OA/V emulsion com- 
20 prises the steps of: 

preparing an oil-in-wa1er-soluble-solvent type emulsion by adding the inner oil phase into a water-soluble sol- 
vent containing a hydrophilic nonionic surfactant; and 

mixing, at the hardening temperature of the gelling agent or higher, the oil-in-water-soluble-solvent type emul- 
25 sion with an aqueous solution in which the hydrophilic polymer gelling agent hardening by heating and cooling 

has been dissolved with heating beforehand. 

28. The method of making a microcapsule according to claim 26 or 27, wherein a gel prepared from the water phase 
has a fracture strength of at least 1 0 g/cm 2 but less than 500 g/cm 2 . 

30 

29. The method of making a microcapsule according to claim 26 or 27, wherein a gel prepared from the water phase 
has a fracture strength of at least 500 g/cm 2 but less than 2,000 g/cm 2 . 

30. The method of making a microcapsule according to claim 26 or 27, wherein a gel prepared from the water phase 
35 has a fracture strength of at least 2,000 g/cm 2 but 5,000 g/cm 2 or less. 
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1 cocapsuiated oil droplets(inner oil phase) 2:microcapsuie 3:outcr oil phase 

Fig. 1 
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